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LETTEE  OF  TEANSMITTAL. 


Department  of  the  Interior, 

Bureau  of  Education, 
Washmffton^  February  15^  1917, 


Sir  :  All  admit  the  value  of  the  education  of  the  schools  for  gen- 
eral culture  and  esthetic  appreciation  and  as  a  preparation  for  citi- 
zenship in  a  democracy,  and  most  are  willing  to  contribute  out  of 
the  public  funds  to  the  support  of  the  schools  for  these  ends  when 
they  feel  that  the  people  are  able  to  do  so  without  too  much  sacrifice 
of  what  they  call  the  necessities  of  life  and  too  heavy  a  drain  on  their 
material  prosperity.  Comparatively  few  are  aware  of  the  close  re- 
lation between  education  and  the  production  of  wealth,  and  probably 
fewer  still  understand  fully  the  extent  to  which  the  wealth  and  the 
wealth-producing  power  of  any  people  depend  on  the  quantity  and 
quality  of  education.  The  people  themselves  and  their  representa- 
tives in  tax-levying  bodies  need  to  be  shown  that  no  other  form  of 
investment  yields  so  large  dividends  in  material  wealth  as  do  invest- 
ments in  popular  education,  and  that  comparative  poverty  is  not  to 
be  pleaded  as  a  reason  for  withholding  the  means  of  education,  but 
rather  as  a  reason  for  supplying  them  in  larger  proportion.  To 
assist  in  this  I  recommend  that  the  manuscript  herewith  transmitted 
be  published  as  a  bulletin  of  the  Bureau  of  Education.  The  manu- 
script has  been  prepared  at  my  request  by  Dr.  A.  Caswell  Ellis,  pro- 
fessor of  the  philosophy  of  education  in  the  University  of  Texas. 
It  is  my  purpose  to  transmit  later,  also  for  publication  as  a  bulletin 
of  this  bureau,  a  manuscript  by  Dr.  Ellis  showing  more  specifically 
the  direct  and  indirect  relation  of  higher  education  to  the  production 
of  wealth  and  to  industrial  development. 

Respectfully  submitted. 


P.  P.  Claxton, 


Conmiissioner. 


The  Secretary  of  the  Interior. 
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THE  MONEY  VALUE  OF  EDUCATION. 


The  most  valuable  result  of  right  education  is  the  broadening, 
deepening,  and  refining  of  human  life.  This  result  can  no  more  be 
measured  by  dollars  and  cents  than  truth,  self-sacrifice,  and  love  can 
be  made  out  of  pork  and  potatoes.  While  the  higher  things  of  the 
soul  are  priceless  rewards  which  true  education  brings,  they  are  not 
its  only  result.  The  material  and  measurable  rewards  of  education 
should  be  made  plain  to  those  whose  votes  must  determine  the  sup- 
port of  our  educational  system.  Those  who  desire  better  support 
of  that  system  should  point  out  in  terma  that  the  people  can  under- 
stand the  definite  ways  in  which  education  promotes  industrial  effi- 
ciency and  increases  material  wealth.  That  is  the  purpose  of  this 
bulletin. 

NATIONAL  WEALTH  AND  POWER  DETERMINED  BY  EDUCATION. 

Germany, — The  concrete  evidence  of  the  effect  of  education  in 
increasing  industrial  efficiency  is  overwhelming,  whether  considered 
from  the  national  standpoint  or  from  that  of  the  individual  citizen. 
For  example,  how  else  account  for  the  fact  that  a  nation  like  Ger- 
many, with  limited  natural  resources,  but  with  excellent  public 
schools,  has  grown  in  wealth  and  power  so  much  more  rapidly  than 
her  neighbor,  Russia,  which  has  a  vigorous  and  talented  national 
stock  and  vastly  better  resources  but  poor  educational  facilities? 
That  the  phenomenal  success  of  Germany  is  the  direct  result  of  her 
thorough  educational  system  is  generally  admitted. 

John  A.  Lapp  says:  ^ 

Germany,  as  a  result  of  Industrial  training,  already  puts  four  times  as  much 
labor  value  Into  Its  manufactured  articles  as  the  United  States.  If  this 
country  merely  equaled  Germany's  present  record,  we  (the  United  States) 
would  be  manufacturing  from  the  same  raw  products  not  $20,000,000,000,  but 
$80,000,000,000  worth  of  finished  articles. 

President  Vanderlip,  of  the  National  City  Bank  of  New  York, 
said: 

In  the  group  of  great  industrial  nations  there  has  come  forward  in  recent 
years  one  that  has  taken  a  place  In  the  very  front  rank  among  industrial 
competitors.    That  nation  is  Germany.    Her  peoi)le  have  lacked  the  peculiar 


Case  and  Comment,"  Sept.,  1913,  p.  234. 
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EDUCATION  INCREASES 
PRODUCTIVE  ( POWER. 

Massachusetts  gave  her  citizens 
7  years'  schooling  

The  United  States  gave  her  citizens 

4.4  vfar5'  5ch00hng 

Tennessee  gave  her  citizens  3 

years*  SCHOOUNG 


Massachusetts  citizens  produced 

PER  capita  ?260  PER  YEAR 

Citizens  of  the  United  States  pro- 
duced per  capita  $170  per  year 

Tennessee  citizens  produced 
pep  capita  $116  per  year 


IT  PAYS  THE  STATE 
TO  EDUCATE 


FlQ.  1. 

The  figures  In  this  chart  are  from  "A  World-Wide  Law,"  by 
Charles  W.  Dabney,  and  are  for  1899.  The  figures  would  be 
much  higher  for  all  In  1909,  but  the  relative  standing  of  each 
would  be  the  same.  The  production  for  1909,  as  estimated 
from  the  figures  given  by  the  1910  census,  would  be:  Massa- 
chusetts $466,  the  United  States  as  a  whole  $332,  Tennessee 
$174. 
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Inventive  Ingenuity  which  in  many  fields  of  industry  has  been  the  sole  basis 
of  our  achievementa  Her  artisans  have  almost  none  of  the  delicate  sense 
which  makes  the  French  handiwork  superior  to  the  obstructions  of  all  tariff 
walls.  But  amidst  this  poverty  of  natural  resources,  and  from  among  a  people 
not  signally  gifted  with  Inventive  ability  or  artistic  temperament,  there  has 
in  a  generation  emerged  an  industrial  nation  which  stands  forth  as  a  marvel 
of  economic  development. 

I  have  had  a  somewhat  unusual  opportunity  to  study  the  underlying  causes 
of  the  economic  success  of  Germany,  and  I  am  firmly  convinced  that  the  ex- 
planation of  that  progress  can  be  encompassed  in  a  single  word,  the  "school- 
master." He  is  the  great  cornerstone  of  Germany's  remarkable  industrial 
success.  From  the  economic  point  of  view  the  school  system  of  Germany  stands 
unparalleled. 

Japan  and  Russia. — Similarly  the  relation  of  her  school  system  to 
the  remarkable  development  of  Japan  and  her  proved  ability  in 
the  highly  technical  and  complicated  art  of  modem  warfare  is 
universally  admitted.  The  defeated  Kuropatkin  states  that  the  costly 
failures  of  Russia  were  due  to  the  ignorance  of  her  brave  but  un- 
tutored army  and  to  the  education  of  the  Japanese.  Writing  of 
the  causes  of  defeat,  he  said : 

The  nonconamissioned  officers  in  the  Japanese  army  were  much  superior  to 
ours,  on  account  of  the  better  education  and  greater  intellectual  development 
of  the  Japanese  common  people.  The  defects  of  our  soldiers — both  regulars 
and  reservists — were  the  defects  of  the  population  as  a  whole.  The 
peasants  were  imperfectly  developed  intellectually,  and  they  made  soldiers 
who  had  the  same  failing.  The  Intellectual  backwardness  of  our  soldiers 
was  a  great  disadvantage  to  us,  because  war  now  requires  far  more  in- 
teUigence  and  initiative,  on  the  part  of  the  soldier,  than  ever  before.  Our 
men  fought  heroically  In  compact  masses,  or  in  fairly  close  formation,  but 
if  deprived  of  their  officers  they  were  more  likely  to  fall  back  than  to  advance. 
In  the  mass  we  had  Immense  strength,  but  few  of  our  soldiers  were  capable 
of  fighting  Intelligently  as  individuals.  In  this  respect  the  Japanese  were 
much  superior  to  us.  ♦  ♦  ♦  Among  many  of  the  common  soldiers  whom 
we  took  as  prisoners  we  found  diaries  which  showed  not  only  good  education 
but  knowledge  of  what  was  happening  and  Intelligent  comprehension  of  the 
mUltary  problems  to  be  solved. 

The  United  States  and  other  countries. — The  remarkable  results 
in  these  instances  can  not  be  attributed  to  racial  or  climatic  differ- 
ences, for  in  like  manner,  in  Denmark,  in  Scotland,  in  Switzerland,  in 
Massachusetts,  wherever  there  is  adequate  provision  for  education, 
there  follow  great  industrial  efficiency  and  national  wealth. 

On  the  other  hand,  in  Spain^  in  Kussia,  in  Turkey,  in  Mexico, 
wherever  there  is  a  lack  of  the  necessary  school  system,  there  is  the 
same  story  of  poverty,  revolution,  and  misery,  regardless  of  race, 
climate,  or  abundance  of  natural  resources.  Even  in  the  United 
States  it  has  been  shown  that  the  earning  capacities  of  the  citizens  of 
several  States  are  in  direct  proportion  to  the  efficiency  of  their  school 
systems.  Dr.  Charles  W.  Dabney,  who  investigated  this  matter, 
found,  for  example,  that  the  average  schooling  given  in  1898-99  to 
95620**--17— Bull.  22  2 
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the  citizens  of  Massachusetts  was  7  years;  to  those  of  the  United 
States  as  a  whole,  4.4  years,  while  that  of  Tennessee  was  only  3  years. 
Corresponding  to  these  figures,  he  found  that  the  average  daily 
production  of  the  citizen  of  Massachusetts  was  85  cents;  that  of 
the  United  States  as  a  whole  was  55  cents;  while  that  of  Tennessee 
was  only  38  cents.^ 

Mr.  Dabney  does  not  tell  how  he  determined  the  productive  ca- 
pacity of  thie  citizens  of  these  States,  but  by  taking  the  sum  of  the 
combined  products  of  farms,  factories,  mines,  and  quarries,  as  given 
for  each  State  in  the  1910  report  of  the  Census  Bureau,  and  dividing 
by  the  population  of  the  State,  a  very  rough  approximation  of  the 
average  earning  power  of  the  inhabitants  may  be  secured.  When 
this  is  done,  it  shows  a  productive  capacity  for  1910  for  Massa- 
chusetts of  $466  per  year ;  for  the  United  States  as  a  whole,  of  $332 ; 
and  for  Tennessee,  of  $174. 

Massachusetts  spent  in  1898-99  on  her  schools  $12^61,525  more 
than  Tennessee,  which  spent  only  $1,628,313,  or  $4.62  per  pupil, 
against  $38.55  per  pupil  spent  in  Massachusetts.  But  Massachusetts 
showed  a  productive  capacity  of  $144  more  per  year  per  inhabitant 
than  did  Tennessee,  and  $90  a  year  more  than  the  average  for  the 
United  States.  In  total,  Massachusetts  put  about  thirteen  millions 
per  year  more  than  Tennessee  into  her  schools  and  received  nearly 
four  hundred  million  dollars  annually  in  increased  earning  capacity, 
in  large  measure  produced  by  the  education  of  its  citizens.  Similar 
studies  made  by  the  late  United  States  Commissioner  of  Education, 
William  T.  Harris,  and  Mr.  Wadlin^  former  chief  of  the  Massachu- 
setts Bureau  of  Labor  Statistics,  showed  practically  the  same  results. 

It  would,  of  course,  be  very  unfair  to  attribute  all  this  difference 
in  productive  capacity  to  differences  in  the  educational  systems  of 
the  several  States.  The  large  capital  on  hand,  the  great  trading 
centers  and  the  numerous  factories  already  established  in  Massa- 
chusetts give  that  State  an  advantage.  Furthermore,  the  effect  of 
climate,  and  many  other  factors,  must  be  considered  before  the  exact 
share  played  by  education  could  be  determined.  In  this  and  in  all 
other  comparative  studies  of  peoples,  it  must  be  recognized  that  abso- 
lutely accurate  estimates  of  the  part  played  by  education  in  economic 
development  are  not  possible.  Yet  the  unbiased  observer  must  rec- 
ognize that  education  is  a  controlling  factor  when  he  sees  that  among 
all  varieties  of  races,  and  accompanied  by  all  kinds  of  conditions  of 
climate,  natural  resources,  geographical  location,  economic  and  social 
environment,  in  every  case  educated  people  produce  much  and  amass 
wealth,  while  uneducated  people  under  the  same  conditions  produce 
little  and  save  less. 

1  World's  Work,  I,  587-88,  Apr..  1001;  and  "A  World  Wide  Law,"  the  University  of 
Tennessee  Index,  Ser.  II.  No.  10. 
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SCHOOLS  A  PAYING 
INVESmENT  FOB  THE  STATE 

MASSACHUSETTS  SPENT tll^SftSSS??. 
OR  mS  PER  PUPIL.  ON  EDUCATION. 

TENNESSEE  SPENT  fl.628.3l3Q?.  OR  ^4§? 
PER  PUPIL.  ON  EDUCATION  DURING 
THE  SAME  YEAR. 

THAT  YEAR  MASSACHUSETTS  CITIZENS 
PRODUCED  ON  THE  AVERAGE  i  144  EACH 
MOM  THAN  Olf>  TENNESSEE  CITIZENS. 
OR  A  TOTAL  Of  f 403, 969.32492 
MORE  THAN  TENNESSEE- 

IF  MASSACHUSEHS  GIVES  12  MIUION 
DOLURS  MORE  TO  SCHOOLS  AND  HER 
BETTER  EDUCATED  CITIZENS  PRODUCE 
403  MILLION  OOLURS  MORE  PER  YEAR, 
HOW  MUCH  PRORT  DOES  THAT  STATE  MAKE 
ON  HEP  INVESTMENT  IN  EDUCATION? 


EDUCATION  IS  NOT  A  CHARITY 
THE  BEST  MYING INVESTNENT 


Fio.  2. 

The  figures  are  from  "A  World-Wide  Law,"  by  Charles  W. 
Dabney,  and  are  for  1899.  The  figures  for  1909  show  the  same 
facts.  Estimates  based  on  the  total  productions  recorded  In 
the  1910  census  reports  show  a  per  capita  production  for 
Massachusetts  of  $46G,  for  Tennessee  of  $174,  and  for  the 
United  States  as  a  whole  $332. 
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Other  concrete  illustrations  of  this  fact  are  at  hand.  For  example, 
Mullhall^  gives  the  annual  earning  capacity  of  the  inhabitants  of 
several  European  countries  as  follows: 

Nations  with  efficient  educational  Nations  with  inadequate  educational 

systems.  systems. 

England   £36  Spain  £16 

France                                      31  Greece   13 

Germany                                  25  Russia   10 

The  effect  of  education  upon  the  accumulation  of  wealth  is  equally 
notable.  The  figures  given  by  MuUhall  for  the  total  wealth  per  in- 
habitant of  these  several  European  nations  are: 

Nations  with  efficient  educational                  Nations  with  inadequate  educational 
systems.  systems. 
England   £302  Spain  £135 

France    252  Greece   101 

Germany   156  Russia   61 

Similarly,  in  America,  Massachusetts,  with  slightly  smaller 
population  than  Texas,  has  $4,956,000,000  of  accumulated  wealth  to 
$2,836,000,000  possessed  by  Texas.^  That  this  is  not  altogether  due 
to  the  fact  that  Massachusetts  is  a  much  older  State  than  Texas  is 
shown  by  the  fact  that  Wiscon^,  a  comparatively  new  State,  with 
only  about  two-thirds  the  population  of  Texas,  has  an  equal  amount 
of  wealth;  and  California,  a  newer  State,  with  only  two-thirds  the 
population,  has  $4,115,000,000  of  wealth.  All  three  of  these  richer 
States  for  years  spent  two  or  three  times  as  much  per  child  on  educa- 
tion as  Texas  spent. 

The  relation  of  productive  power  to  education  is  shown  by  the 
enormously  increased  rate  of  production  that  has  come  about  every- 
where since  education  became  more  generally  diffused.  The  total 
wealth  accumulated  in  America  from  1492  to  1860,  a  period  of  368 
years,  was  $514  per  capita.  From-  then  till  1904,  a  period  of  only 
44  years,  this  increased  to  $1,318  per  capita,  or  an  addition  in  44 
years  of  $802  per  capita.^  Since  that  time  the  increase  has  been 
even  more  striking.  This  increase  is  partly  due  to  increased  valua- 
tions or  the  smaller  purchasing  power  of  the  dollar;  to  the  use  of 
accumulated  capital,  and  to  many  other  things;  but  after  due  allow- 
ance is  made  for  all  these  the  conclusion  is  inevitable  that  the  educa- 
tion of  the  Nation  is  largely  responsible  for  vastly  increasing  the 
productive  power  of  its  citizens.  The  productive  power  of  illiterate 
countries  is  not  increasing  at  such  rates. 

1  Industries  and  Wealth  of  Nations,  pp.  301  and  393,  published  in  1896. 

*A11  figures  are  from  the  Special  Report  of  the  Census  Office  on  Wealth,  Debt  and 
Taxation,  1907,  p.  37. 

'  Figures  from  the  Special  Report  of  the  Census  Bureau  on  Wealth,  Debt,  and  Taxation, 
1907,  p.  9. 
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.  WKy  educated  natiaiis  produce  more, — ^That  there  must  be  this 
intimate  relation  between  education  and  earning  power  is  obvious  as 
soon  as  consideration  is  given  to  the  demands  of  the  processes  of 
modern  industry.  The  Asiatic  farmer,  with  his  stick  plow,  makes 
6  cents  a  day,^  and  the  illiterate  Russian  peasant  with  his  primitive 
implements  and  methods  earns  14  cents,  while  the  American  farmer 
earns  many  times  these  simois  because  his  improved  methods  and 
implements,  made  possible  by  education,  have  increased  his  efficiency. 
The  illiterate  race  is  necessarily  restricted  to  the  bullock  and  the 
stick  plow,  while  the  educated  nation  mines  and  smelts  ores,  manu- 
factures the  reaper  and  the  traction  engine,  fertilizes  the  soil,  rotates 
crops,  breeds  better  stock  and  better  seeds  by  scientific  methods, 
rises  superior  to  flood,  drought,  and  disease,  and  multiplies  efficiency 
a  himdredfold. 

'Natwral  resources  worthless  without  education. — Even  a  bounteous 
harvest  in  a  fertile  section  would  avail  little  for  an  illiterate  people 
who  could  not  build  the  engines  or  boats  to  transport  it,  or  under- 
stand the  processes  necessary  for  its  preservation  against  a  future 
day  of  want.  Without  the  knowledge  of  chemistry  and  metallurgy, 
rich  mineral  deposits  are  but  so  much  worthless  rock.  Without  tools 
and  machinery  and  educated  skill  to  turn  them  into  houses,  furni- 
ture, and  implements  for  man,  vast  timber  resources  are  but  so  many 
trees  cumbering  the  soil ;  without  educated  brain  and  skilled  hands 
the  fertile  soil,  timbered  land,  water  power,  and  mineral  deposit  must 
forever  lie  idle  or  be  ignorantly  squandered. 

Comparison  of  illiterate  and  educated  workers. — Horace  Mann 
vividly  pictures  the  power  of  education  in  his  statement  about  the 
savage  and  transportation.  Modifying  his  statement,  it  can  be  said : 
The  savage  can  fasten  only  a  dozen  pounds  on  his  back  and  swim  the 
river.  When  he  is  educated  enough  to  make  an  axe,  fell  a  tree,  and 
build  a  raft,  he  can  carry  many  times  a  dozen  pounds.  As  soon  as  he 
learns  to  rip  logs  into  boards  and  build  a  boat,  he  multiplies  his 
power  a  hundredfold ;  and  when  to  this  he  adds  mathematics,  chem- 
istry, physics,  and  other  modem  sciences  he  can  produce  the  monster 
steel  leviathans  that  defy  wind,  storm,  and  distance,  and  bear  to  the 
uttermost  parts  of  the  earth  burdens  a  millionfold  greater  than  the 
uneducated  savage  could  carry  across  the  narrow  river. 

1  Report  on  taxation.  Proceedings  and  Addresses,  Nat.  Educ.  Assoc.,  July,  1905,  pp. 
27-28 : 

"  In  India  onlj  5  per  cent  can  read  and  write,  and  there  the  men  receive  for  farm 
work,  in  the  Madras  district,  6  to  8  cents  a  day ;  women,  4  to  6  cents ;  children,  3  to  5, 
the  laborers  boarding  themselves'*  (pp.  6  and  16). 

If  Asia  had  a  Panama  Canal  to  dig,  she  would  dig  it  with  picks,  hoes,  and  spades, 
and  tote  out  the  earth  in  buckets.  Nothing  but  human  bone  and  sinew  would  be  em- 
ployed, and  the  men  would  be  paid  little,  because  without  tools  and  knowledge  they  must 
always  earn  little.  But  America  puts  brains,  science,  steam,  electricity,  machinery  Into 
her  Big  Ditch — tools  and  knowledge,  In  other  wcrds,  and  she  pays  good  wages  because  a 
man  thus  equipped  does  the  work  of  10  men  whose  only  force  Is  the  force  of  muscle." — 
"Asla*8  Greatest  Lesson  for  the  South,"  Clarence  H.  Poe,  pp.  10-11. 
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The  efficiency  of  an  illiterate  people  in  competition  with  an  edu- 
cated nation  is  as  the  crooked  stick  against  the  sulky  plow;  the 
sickle  against  the  reaper;  the  bullock  cart  against  the  express  train, 
the  ocean  greyhound,  and  the  aeroplane;  the  pony  messenger  against 
the  telegraph,  telephone,  and  wireless;  the  individual  harangue 
against  the  printing  press,  the  newspaper,  the  library ;  the  spinning 
wheel  against  the  factory ;  the  pine  fagot  against  the  electric  light ; 
the  peddling  of  skins  and  herbs  from  the  oxcart  against  the  bank, 
the  check  book,  the  railroad,  the  department  store;  the  log  hut 
against  the  steel  skyscraper;  the  unaided  eye  against  the  micro- 
scope and  telescope;  incantations  and  magic  against  the  chemist, 
the  hospital,  the  modem  physician  and  surgeon.  Take  away  from 
one  entire  generation  all  education,  and  society  must  revert  to  the 
stick  plow,  the  oxcart,  and  such  primitive  means,  because  steel  imple- 
ments, locomotives,  steamships,  electricity,  telephones,  telegraph, 
waterworks,  steel  buildings,  mining  and  chemical  industries,  fac- 
tories, modem  sanitation,  hygiene  and  medicine,  books,  newspapers, 
courts  of  justice,  and  laws  that  protect  property  and  defend  the 
rights  of  the  weak  are  all  impossible  without  education  and  are 
efficient  only  in  proportion  as  educated  intelligence  is  applied  to 
them.^ 

TJie  necessity  for  education  rapidly  increasing. — ^The  necessity  for 
education  has  increased  and  will  continue  to  increase  with  the  ad- 
vance in  the  complexity  of  the  processes  of  civilization.  Because  of 
the  unparalleled  progress  in  the  arts  and  sciences  during  the  past 
fifty  years  the  need  for  education  has  in  a  generation  multiplied 
many  fold.  For  example,  a  century  ago  a  transportation  system  was 
little  more  than  a  wagon  and  a  driver  who  knew  the  road.  Now,  in 
handling  a  problem  of  transportation,  experts  in  traffic  must  first 
determine  whether  a  road  in  that  place  will  be  worth  while,  and  what 
kind  of  road  will  be  most  economical  and  efficient;  experts  in  finance 
must  provide  the  tremendous  sums  needed  to  build  the  road;  civil 
engineers  must  lay  it  out;  bridge  engineers  plan  the  bridges;  chem- 
ical engineers  test  the  materials;  mills  and  factories  with  scores  of 
chemical  and  physical  experts  make  the  rails,  build  the  locomotives 
and  steel  cars,;  and  a  host  of  traffic  experts,  auditors,  accountants, 

1  The  advantage  to  each  of  the  education  of  all  is  admirably  brought  out  in  the  follow- 
ing paragraph  from  Mr.  Clarence  Poe :  You  prosper  Just  in  proportion  to  the  prosperity 
of  the  average  man  with  whom  you  are  brought  into  Imslness  contact.  If  the  masses  of 
the  people  are  poor  and  Ignorant,  every  individual,  every  interest,  every  industry  in  the 
community  will  feel  and  register  the  puUing-down  power  of  their  bAckwardness  as  in- 
evitably as  the  thermometer  records  the  temperature  of  the  air.  The  merchant  wlU  have 
poorer  trade,  the  doctor  and  lawyer  smaller  fees,  the  railroad  diminished  traffic,  the  banks 
smaller  deposits,  the  preacher  and  teacher  smaller  salaries,  and  so  on.  Every  man  who 
through  ignorance,  lack  of  training,  or  by  reason  of  any  other  hindering  cause,  is  pro- 
ducing or  earning  only  half  as  much  as  he  ought,  by  his  inefficiency  Is  making  everybody 
else  in  the  community  poorer.'* — **Asia's  Greatest  Lesson  for  the  South,*'  Clarence  H.  \ 
Poe,  pp.  3-4. 
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and  specially  trained  managers  and  clerks,  telegraphers,  engineers, 
conductors,  and  others  keep  the  trains  moving  with  safety  and  with 
profit.  In  like  manner  the  fanner  can  no  longer  merely  exhaust  one 
fertile  piece  of  fresh  soil  after  another  by  crude  methods  of  agri- 
culture. Intelligent  rotation  must  be  planned,  soil  must  be  conserved 
and  built  up,  improved  stock  and  seed  must  be  bred;  methods  of 
cultivation  that  stimulate  growth  and  conserve  moisture  and  fer- 
tility must  be  practiced ;  markets  must  be  studied  and  considered  in 
planting;  new  methods  of  marketing  must  be  used,  accounts  must  be 
kept,  and  homes  must  be  made  healthful.  If  this  is  not  done  the 
landowner  will  soon  lose  his  land  and  become  a  tenant  and  the  tenant 
become  a  day  laborer.  In  law,  in  medicine,  in  teaching,  in  manu- 
facturing, in  trade  and  industry  of  all  kinds,  this  same  increased 
demand  for  education  is  found. 

A  hanker*8  opiman. — Speaking  in  1905  at  Girard  College,  Mr. 
Vanderlip  said: 

The  mental  equipment  of  a  business  man  needs  to  be  greater  to-day  than 
was  ever  before  necessary.  Just  as  the  sphere  of  the  business  man's  actions 
has  broadened  with  the  advent  of  rapid  transportation,  telegraphs,  cables,  and 
telephones,  so  have  the  needs  of  broad  understanding  of  sound  principles 
increased.  It  was  steam  processes  of  transportation  and  production  that 
really  made  technical  education  necessary.  The  electric  dynamo  created  the 
demand  for  educated  electrical  engineers.  So  the  railroad,  the  fast  steam- 
ship, the  electric  current  in  the  telephone  and  cable,  and  the  great  economic 
fact  of  gigantic  and  far-reaching  business  combinations  are  making  the  science 
of  business  a  different  thing  from  any  conception  of  commerce  which  could 
have  been  had  when  Girard  was  the  most  successful  of  business  men.  The 
enlarged  scope  of  business  is  demanding  better  trained  men,  who  understand 
principles.  New  forces  have  made  large  scale  production,  and  we  need  men 
who  can  comprehend  the  relation  of  that  production  in  the  world  of  markets. 
There  has  been  introduced  such  complexity  into  modern  business  and  such  a 
high  degree  of  specialization  that  the  young  man  who  begins  without  the 
foundation  of  an  exceptional  training  is  in  danger  of  remaining  a  mere  clerk 
or  bookkeeper.  Ck>mmerclal  and  industrial  affairs  are  conducted  on  so  large 
a  scale  that  the  neophyte  has  little  chance  to  learn  broadly,  either  by  obser- 
vation or  experience.  He  is  put  at  a  single  task ;  the  more  expert  he  becomes 
at  it  the  more  likely  it  is  that  he  will  be  kept  at  it,  unless  he  has  had  a 
training  in  his  youth  which  has  fitted  him  to  comprehend  In  some  measure 
the  relation  of  his  task  to  those  which  others  are  doing. 

Business  growing  more  com/pUcabed, — An  excellent  illustration  of 
the  manner  in  which  modem  business  has  widened  the  scope  of  its 
demands  for  training  and  broad  education  is  given  by  J.  T.  Young 
in  speaking  of  several  modern  industries :  ^ 

The  production  of  oil  has  led  to  an  especlaUy  interesting  series  of  auxiliary 
enterprises.  Crude  and  refined  oil,  petroleum  Jelly,  gas,  gasoline,  and  light 
oils,  fine  and  heavy  lubrication  oils,  wax,  paraffin,  chewing  gum,  oU  cake, 


r 


1  Annals  Amer.  Acad.  Pol.  and  Soc.  Scl.  28,  pp.  2S-87,  "  Business  and  Science/'  by  J.  T. 
Yonng. 
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barrels,  tin  cans,  bags,  and  wooden  boxes  are  all  manufactured  in  the  various  < 
departments  and  plants  of  the  industry.    In  addition,  it  has  proved  profitable 
to  own  and  operate  banks,  steamship  lines,  and  various  other  commercial 
undertakings. 

In  gas  manufacture,  tar,  briquettes,  light  oils,  dyes,  creosote,  and  coke  are 
resultant  by-products  leading  to  the  development  of  new  markets  and  new 
departments  of  business.  The  most  successful  meat-packing  concerns  have 
been  directed  by  men  who  are  able  to  develop  extensive  **  allied  "  industries. 
J^esldes  the  usual  dressed  fresh,  canned,  dried,  and  smoked  meats,  the  packing 
interests  manufacture  soups,  meat  extracts,  sausage,  lard,  toilet,  laundry,  and 
wool  soap,  gelatin,  pepsin,  glue,  fertilizer,  etc.,  and  operate  printing  estab- 
lishments, can,  box,  and  paint  factories,  extensive  refrigerator  car  lines,  and 
meat,  fruit,  and  vegetable  refrigerating  plants.  In  addition  to  the  manufac- 
turing side  of  the  business*  a  wholesale  organization  has  been  built  up  which 
distributes  some  of  the  products  throughout  practically  the  entire  domestic 
market. 

The  manager  of  a  modem  business  enterprise  of  any  size  must  be 
able  to  trace  the  exact  cost  of  production  of  each  article^  study  the 
markets  of  the  world  in  order  to  make  wise  contracts  for  sale  and 
purchase,  must  know  how  to  advertise  economically  and  create  or 
increase  his  market,  must  be  able  to  organize  and  reorganize  the 
departments  of  his  plant,  borrow  money  advantageously,  secure 
favorable  transportation  rates,  stop  wastes,  work  up  by-products, 
and  do  many  other  things  that  were  unknown  a  few  years  ago. 
Without  the  wide  use  of  former  waste  products,  few  large  enterprises 
could  now  maintain  themselves.  Indeed,  so  carefully  have  these  been 
studied  that  the  by-products  are  at  times  the  chief  source  of  profit, 
in  some  cases  modern  science  turning  what  was  formerly  a  source  of 
trouble  and  expense  into  one  of  great  revenue,  as  was  the  case  in  the 
turning  of  the  injurious  sulphur  fumes  given  off  in  smelting  into 
sulphuric  acid.  The  Tennessee  Copper  Co.,  of  Copper  Hill,  Tenn., 
several  years  ago  was  sued  for  heavy  damages  by  owners  of  neigh- 
boring land  because  the  sulphurous  fumes  given  off  by  the  plant  did 
great  injury  to  the  trees  and  other  vegetation  around.  The  expert 
chemist  was  called  in,  and  he,  by  his  superior  education,  was  able 
not  merely  to  stop  the  injury  to  the  vegetation  but  to  convert  these 
sulphurous  fumes  into  sulphuric  acid,  one  of  the  profitable  by- 
products of  the  smelter. 

EDUCATION  AND  INDIVIDUAL  SUCCESS. 

WTio*8  who  in  America. — ^That  national  wealth  and  industry  are 
dependent  primarily  on  education  and  must  in  the  nature  of  things 
become  more  and  more  dependent  thereupon  as  civilization  advances 
is  now  so  obvious  that  further  illustration  is  unnecessary.  That  indi- 
vidual education  is  an  equally  vital  factor  in  individual  efficiency  and 
success  in  the  varied  walks  of  practical  life  is  a  matter  about  which  * 
the  facts  are  not  so  obvious^  as  the  occasional  large  successes  of  com- 
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paratively  unschooled  men  and  the  not  infrequent  failures  of  men  of 
much  schooling  have  attracted  disproportionate  attention  and  ob- 
scured the  more  significant  facts.  But  in  recent  years  several  studies 
have  been  made  which  show  the  influence  of  education  upon  indi- 
vidual success. 

An  investigation  of  the  educational  advantages  enjoyed  by  the 
eight  thousand  persons  mentioned  in  "  Who's  Who  in  America,"  for  • 
the  years  1899-1900,  brought  out  the  following  facts  :^  Out  of  the 
nearly  five  millioa  uneducated  men  and  women  in  America,  only  31 
have  been  sufficiently  successful  in  any  kind  of  work  to  obtain  a  place 
among  the  8,000  leaders  catalogued  in  this  book.  Out  of  thirty -three 
million  people  with  as  much  as  a  common-school  education,  808  were 
able  to  win  a  place  in  the  list,  while  out  of  only  two  million  with  high- 
school  training,  1,245  have  manifested  this  marked  efficiency,  and  out 
of  ope  million  with  college  or  university  training,  5,768  have  merited 
this  distinction.  That  is  to  say,  only  one  child  in  one  hundred  and 
fifty  thousand  has  been  able  in  America,  without  education,  to  be- 
come a  notable  factor  in  the  progress  of  his  State,  while  the  children 
with  common-school  education  have,  in  proportion  to  numbers,  ac- 
complished this  4  times  as  often,  those  with  high-school  education  87 
times  as  often,  and  those  with  college  training  800  times  as  often. 
If  this  list  had  been  selected  by  the  universities  or  school-teachers,  or 
if  literary  leaders  only  were  chosen,  it  might  easily  be  claimed  that 
the  apparently  greater  success  of  the  educated  was  due  to  the  line  of 
work  from  which  the  leaders  were  selected.  But  the  selection  of  the 
men  and  women  in  this  book  was  not  in  the  hands  of  professors,  but 
in  the  hands  of  a  firm  of  business  men.  They  selected  leaders  in  all 
lines  of  industry,  commerce,  agriculture,  and  other  fields  pf  practical 
endeavor  besides  the  professions,  and  still  this  enormously  increased 
efficiency  and  productivity  of  those  with  education  was  found. 

In  interpreting  the  results  of  this  study,  as  in  the  interpretation  of 
all  of  the  following  comparative  studies  of  those  who  have  education 
with  those  who  do  not  have  it,  let  it  be  understood  that  the  remark- 
able superiority  of  the  educated  must  not  be  attributed  entirely  to 
their  education.  Those  who  receive  education  are  a  selected  lot  to 
begin  with.  Their  parents  were,  as  a  rule,  persons  of  more  than 
average  efficiency,  and  hence  were  able  to  keep  their  children  in 
school;  they  were  more  intelligent  than  the  average,  and  therefore 
induced  or  required  their  children  to  remain  in  school.  The  child 
himself  probably  had  more  than  average  ability,  .else  he  would  have 
wearied  of  the  intellectual  labor  of  the  school  and  would  have  left  it 

»"Who  Are  the  Eight  Thousand?"  a  study  by  W.  W.  Smith,  chancellor  of  the  Ran- 
dolph-Macon system.  Similar  statistics  given  in  **  Who's  Who  in  America,"  p.  xlx,  for 
1910-1-1,  and  covering  15,794  notable  Americans,  show  repults  "  nearly  identical  "  with 
those  for  1899-1900. 
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nsnNGUiSHEDnfNOFANCRICIl 
AND  THEIR  EDUCATION 


WITH  NO  SCHOOLING 

OF  SniaiON,  ONLY  31  ArrAlNEO  OfSnNCTION 

I 

WITH  ELEMENTARY  SCHOOLING 

OF  33  MILLION.  808  ATTAINED  DISTINCTION 

WITH  HIGH-SCHOOL  EDUCATION 

OF  2  MILLION.  I?45  AHAINED  OlSnNCTION 

WITH  COLLEGE  EDUCATION 

OF  I  MILLION.  5768  ATTAINED  DiSnNCTION 

THE  CHILD  WITH  NO  SCHOOLING  HAS  ONE 
CHANCE  IN  ISaOOO  OF  PERFORMING  DIS- 
TINGUISHED SERVICE;  WITH  ELEMENTARY 
EDUCATION.  HE  HAS  FOUR  TINES  THE  CHANCE; 
WITH  HIGH-SCHOOL  EDUCATION.SZ  TIMES  THE 
CHANCE.  WITH  COLLEGE  EDUCATION. 800 TIMES 
THE  CHANCE. 


WHAT  IS  YOUR  CHILD'S  CHANCE? 


Fio.  8. 

The  figures  are  taken  from  a  study  of  the  distinguished 
men  catalogued  in  Who's  Who  in  America  entitled  **  Who  Are 
the  Eight  Thousand,"  by  W.  W.  Smith. 
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early.  Then,  too,  the  child  of  educated  and  well-to-do  parents  has 
more  opportunity  offered  him  to  enter  lucrative  positions.  Other 
influences  also  doubtless  modify  the  result;  but  after  due  allowance 
for  all  these  factors,  is  made  there  remains  still  a  large  margin  of 
superior  eflSciency  on  the  part  of  the  educated  that  one  must  credit  to 
education  or  do  violence  to  common  sense  in  interpretation  of  the 
undisputed  facts. 

The  coUege-hred  rrvcm  in  btismesa  and  in  politics. — Dr.  Charles 
Thwing  made  a  similar  study  of  the  15,142  eminent  men  mentioned  in 
Appleton's  Encyclopedia  of  American  Biography  to  find  the  facts 
especially  with  regard  to  the  relation  between  college  training  and 
success  in  political  life  and  in  amassing  wealth.^ 

Of  the  100  wealthiest  men  in  the  United  States  he  found  that  in 
proportion  to  the  total  number  in  America  possessing  a  college  edu- 
cation there  were  277  times-  as  many  college-bred  men  who  had 
amassed  great  wealth  as  there  were  of  noncoUege-bred  men.  In 
proportion  to  their  numbers  in  the  population,  the  college  men  have 
become  Members  of  the  National  House  of  Representatives  352  times 
as  often  as  the  noncoUege-bred  men;  Members  of  the  Senate  530 
times  as  often;  President  1,392  times  as  often;  Justices  of  the  Su- 
preme Court  2,027  times  as  often.  Of  the  more  than  10,000  promi- 
nent and  successful  men  in  all  lines  mentioned  who  were  still  living, 
58  per  cent  were  college  graduates  and  75  per  cent  had  had  some 
college  training.  On  the  whole,  the  college-bred  man  had  attained 
enough  eminence  to  be  mentioned  in  such  a  cyclopedia  870  times  as 
often  in  proportion  to  his  number  as  the  noncollege-bred  man. 

In  1898  Prof.  J.  C.  Jones,  of  the  University  of  Missouri,  made  a 
special  study  of  the  college  graduate's  success  in  the  field  of  national 
politics.  This  study  is  doubly  pertinent  to  this  subject,  for  not  only 
do  Congressmen,  Cabinet  oflScers,  Supreme  Court  judges,  and  Presi- 
dents receive  larger  salaries  than  do  average  citizens,  but,  since  they 
make,  interpret,  and  enforce  the  laws  which  govern  customs,  bank- 
ing, transportation,  corporations,  policing,  and  international  rela- 
tions, they  exert  a  powerful  and  wide-spread  influence  upon  national 
industry  and  wealth.  Prof.  Jones  made  his  study  ^  also  through  an 
examination  of  Appleton's  Cyclopedia  of  American  Biography,  but 
considered  only  those  who  had  remained  in  college  long  enough  to 
graduate  instead  i  of  including,  as  President  Thwing  had  done,  all 
who  attended  college.  Prof.  Jones  found  that  over  five  thousand  of 
the  fifteen  thousand  men  mentioned  in  Appleton's  were  college  grad- 
uates. He  also  investigated  the  schooling  of  the  Fifty-fourth  and 
Fifty-fifth  Congresses  and  found  that  36  per  cent  of  the  Representa- 
tives and  over  36  per  cent  of  the  Senators  were  college  graduates. 

^Amer.  Bd.  Rev.,  November,  1008. 

•"Does  College  Bdacation  pay?"  by  J.  C.  Jones,  Forum:  26,  No.  854-863;  Nov.,  1898. 


18 


THE  MONEY  VALUE  OF  EDUCATION. 


Among  those  who  have  been  elected  to  the  position  of  Speaker  of  the 
House,  47  per  cent  have  been  graduates.  Furthermore,  the  propor- 
tion is  increasing.  From  1789  to  1841  the  percentage  of  Speakers 
who  were  graduates  was  35,  whereas  from  1841  to  1898  it  was  55. 
Of  the  Presidents,  55  per  cent  had  likewise  been  graduates,  this  per- 
centage also  having  increased  during  the  preceding  75  years  from  50 
to  57.  Fifty-four  per  cent  of  the  Vice  Presidents,  62  per  cent  of  the 
Secretaries  of  State,  50  per  cent  of  the  Secretaries  of  the  Treasury, 
67  per  cent  of  the  Attorneys  General,  69  per  cent  of  the  Justices  of 
the  Supreme  Court  (87  per  cent  during  the  preceding  50  years)  were 
college  graduates.  As  only  about  1  per  cent  of  the  population  ever 
graduate  from  college,  it  is  plain  that  the  graduates  attain  these  re- 
munerative and  important  positions  from  36  to  87  times  as  often  as 
the  nongraduates,  and  that  this  ratio  is  still  increasing. 

The  education  of  the  men  who  framed  the  Con^itution. — As  no 
other  one  political  event  has  had  more  to  do  with  national  peace 
and  stability,  and  hence  with  industrial  possibilities,  than  the  framing 
and  adoption  of  the  Constitution,  especial  significance  is  attached  to 
the  results  of  Prof.  Jones's  study  of  the  part  which  the  1  per  cent 
of  college  graduates  in  the  country  played  in  this  important  matter. 
He  found  that  the  author  of  the  Constitution,  Thomas  Jefferson,  was 
a  college  graduate;  its  ablest  defender,  John  Adams,  was  a  college 
graduate;  23  of  the  54  who  composed  the  convention  were  college 
graduates,  and  27  were  college-bred  men;  2  of  the  3  who  brought 
about  the  convention — Madison  and  Hamilton — were  college  gradu- 
ates, while  the  third — Monroe — was  a  college  man;  the  authors  of 
three  of  the  four  plans  presented — ^Madison,  Hamilton,  and  Patter- 
son— were  college  graduates;  the  plan  finally  adopted  was  that  of 
a  college  graduate;  and  after  its  final  adoption  the  three  men  who  led 
in  explaining  it,  defending  it,  and  securing  its  adoption  by  the  States 
were  all  college  graduates — Madison,  Jay,  and  Hamilton.  In  fact, 
the  1  per  cent  of  college  graduates  in  America  can  almost  be  said  to 
have  called  the  convention,  written  the  Constitution,  and  secured  its 
adoption  and  ratification. 

Education  and  the  development  of  a  Western  State, — Following 
quite  a  different  method,  Mr.  H.  E.  Kratz  made  an  investigation  of 
the  part  being  played  by  college-bred  men  in  the  recent  development 
of  one  of  the  Western  States.  Mr.  Kratz  asked  men  in  15  leading 
South  Dakota  cities  to  name  the  five  leading  men  in  their  cities  in 
seven  different  lines,  \dz,  law,  medicine,  teaching,  the  ministry,  bank- 
ing, journalism,  merchandising,  and  manufacturing.  Of  the  533 
men  whose  names  were  sent  in  as  leaders  in  these  cities  in  the 
several  lines,  293,  or  50  per  cent,  proved  to  have  had  as  much  as  two 
years  of  college  training.^ 

»**Doe8  College  Education  Pay?"  by  H.  E.  Kratz,  In  Educ.  Rev.;  27,  29&-99 ;  Mar., 
1809. 
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EDUCATION  2  STATESMANSHIP 


LESSTYIAN  l%0FAMEftlCA(4  MEN  ARE 
COLLEGE  (graduates.    YET  THIS 

l%OF  COLLEGE  GRADUATES  HAS  FURNISHED 
55%  OF  OUR  PRESIDENTS 
S6%  OF  THE  MEMBERS  IN  CONGRESS 
47%  OF  THE  SPEAKERS  OF  THE  HOUSE 
S4%  OF  THE  VICE-PRESIDENTS 
62%  OF  THE  SECRETARIES  OF  STATE 
SO%  OFTI:fE  SECRETARIES  OF  TREASURY 
67%OFTHp  ATTORNEYS  GENERAL 
69%  OF  THE  JUSTICES  OF  THE  SUPREHE  COURT 


50%  OF  THE  MEN  COMPOSING  THE  CON- 
SmunONAL  CONVENTION  WERE  COLLEGE  BRED. 


Pig.  4. 

The  figures  are  from  "Does  College  Education  Pay?"  by 
J.  C.  Jones  in  the  Forum,  26,  pages  354-363.  The  Presidents 
Include  all  to  1914.  The  congressional  figures  are  for  the 
Fifty-fourth  and  Fifty-fifth  Congresses.  I^ater  Congresses  would 
probably  show  a  larger  proportion  of  college  men,  as  they  are 
more  prominent  now  than  in  former  years  in  public  life.  The 
other  figures  are  to  date  of  the  article. 
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FINANCIAL  RETURN  OF  EDUCATION  TO  THE  INDIVIDUAL. 

Individual  sala/ry  and  value  to  society. — ^The  financial  returns 
which  different  grades  of  education  make  to  the  individual  have  been 
studied  recently  by  two  different  methods.  In  some  of  the  studies 
the  investigators  went  into  the  factories  and  other  enterprises  and 
found  out  the  amount  of  schooling  that  the  successful  employees  in 
the  several  grades  of  work  had  had.  In  others  they  followed  out 
into  life  the  graduates  of  certain  schools  and  colleges  to  see  what 
kinds  of  positions  they  proved  competent  to  fill  and  what  salaries 
they  received  from  year  to  year.  The  salary  paid  to  an  individual 
because  of  certain  educational  qualifications  possessed  by  him  repre- 
sents not  only  the  financial  value  of  that  education  to  him,  but  also 
in  a  general  way  represents  the  financial  value  which  the  community 
places  upon  the  service  made  possible  by  that  education.  Some  of 
the  results  are  as  follows: 

Dodgers  study. — One  of  the  earliest  of  these  studies  was  made  by 
Mr.  James  M.  Dodge,  one  of  the  prominent  manufacturers  of  Amer- 
ica and  former  president  of  the  American  Society  of  Mechanical 
Engineers.^  Mr.  Dodge  calculated  the  financial  value  of  different 
grades  of  education  by  comparing  the  earning  capacities  of  common 
laborers,  shop-apprentice  trained  men,  trade-school  graduates,  and 
technical-school  graduates  who  were  employed  in  the  several  large 
factories  under  his  observation.  He  capitalized  at  5  per  cent  the 
average  annual  earnings  of  50  weeks  of  work  of  a  member  of  each  of 
these  classes,  and  took  this  sum  as  the  potential  value  of  each  when 
making  his  comparisons.   He  concludes : 

A  chart  thus  obtained  shows  that  the  laborer  starts  with  $3  a  week  when  he 
is  16,  and  rises  to  $10.20  by  the  time  he  is  21,  but  he  rises  no  higher.  His 
potential  value  at  that  wage  is  $10,200.  The  apprentice  or  shop-trained  worker 
starts  with  the  same  wages  as  the  laborer  at  16,  but  rises  more  rapidly,  and  is 
earning  by  the  time  he  is  24  years  old  $15.80.  His  potential  value  at  that  time 
is  $15,800,  but  he  makes  no  further  rise.  The  trade-school  graduate,  starting 
at  the  same  point,  rises  still  more  rapidly,  and  is  earning  w^hen  he  is  25  years 
of  age  $22  per  week,  his  potential  value  at  this  point  being  $22,000.  From  this 
point  his  wages  rise  less  rapidly,  reaching  possibly  $25  per  week  at  the  age  of 
32,  and  representing  a  potential  value  of  $25,000.  The  graduate  of  the  technical 
school  starts  at  the  same  point  of  a  weekly  salary  of  $3,  and  is  earning  $4 
when  he  enters  college  at  18.  Upon  graduating  from  college  at  the  age 
of  22  he  can  draw  a  salary  of  $13  per  week.  He  has  then  already  passed  the 
laborer,  but  is  still  a  little  below  the  shop-trained  apprentice.  He  passes  the 
latter,  however,  during  his  first  year  of  employment,  but  is  still  below  the  trade- 
school  graduate,  whom  he  does  not  overtake  until  his  twenty-fifth  year.  Prom 
this  point  on  he  rapidly  leaves  behind  the  other  three  workers,  and  at  the  age 
of  32  is  drawing  $43  a  week,  his  potential  value  being  $43,000.  Thus,  four 
years'  training  at  a  technical  school  makes  a  man.  by  the  time  he  is  32,  four 

1 "  The  Money  Value  of  Technical  Training,*'  J.  M.  Dodge,  in  the  Transactions  of  Amer. 
Soc  of  Mechan.  Engineers,  vol.  25. 
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VALUE  OF  EDUCATION 
TO  FACTORY  WORKERS 


TECHNICAL  SCHOOL  GRAOUATE 


^43.000 

T(?A.DF  SCHOOL  GI5'-D'JAT£ 


^25.000 
SHOP  APPRENTICE 


^  I&800 

LABORER 

^  10.200 


The'Value'of  each  js  considered  to 

BE  THE  SUM  WHICH  AT  5«INTEResT 
WOULD  YIELD  AN  INCOME  EQUAL  TO  THE 
SALARY  RECEIVED. 


WHICH  WILL  YOU  BE? 


Fio.  6. 

The  figures  are  from  "  The  Money  Value  of  Technical  Train- 
ing," by  J.  M.  Dodge,  in  the  Transactions  of  the  American 
Society  of  Mechanical  Engineers,  volume  25,  pages  40-48. 
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Charting  the  value  of  education  to  the  factory  worlser. 
also  Fig.  5.) 


(See 


Digitized  by  Google 


THE  MONEY  VALUE  OF  EDUCATION. 


23 


times  as  valuable  as  the  laborer,  approximately  three  times  as  valuable  as  the 
shop-trained  apprentice,  and  72  per  cent  more  valuble  than  the  trade-school 
graduate — surely  a  good  return  for  four  years  spent  in  preparation.^ 

Mr.  Dodge  found  that  even  in  the  lowest  grades  of  factory  work 
the  uneducated  laborer  was  often  unsuccessful.  Only  35  per  cent  of 
the  unskilled  remained  in  the  factory  even  in  unskilled  work,  5  per 
cent  went  somewhat  higher,  while  40  per  cent  had  to  be  dismissed  and 
20  per  cent  left  of  their  own  accord  for  one  cause  or  another. 

It  has  been  objected  to  this  study  that  the  factories  under  Mr. 
Dodge's  supervision  were  not  typical  ones,  but  that  in  them  a  value 
k  was  placed  upon  education  above  that  allowed  in  other  factories. 

That  this  is  not  true  is  shown  by  the  fact  that  the  salaries  reported 
for  the  trade-school  graduates  in  the  Dodge  factories  are  actually 
lower  than  those  received  in  various  othier  factories  by  the  graduates 
of  three  widely  separated  trade  schools  reported  by  O'Leary.^ 

The  educated  fail  less  often, — Another  study  of  the  actual  per- 
formance of  educated  men  in  the  business  world  was  made  by  H.  J. 
Hapgood.  Mr.  Hapgood's  results  were  similar  to  those  of  Dodge 
and  brought  out  especially  the  large  per  cent  of  successes  among 
college-bred  men  in  responsible,  high-salaried  positions,  and  the 
comparatively  small  per  cent  of  successes  on  the  part  of  the  non- 
college-bred  men.   He  says : 

A  notable  instance  of  the  value  of  college  men  is  furnished  by  the  Western 
Electric  CJo.,  which  began  employing  college  men  about  10  years  ago,  and  has 
found  that  90  per  cent  of  them  make  good,  as  compared  with  10  per  cent  of  the 
men  who  enter  business  on  leaving  the  high  or  grammar  school.' 

Statistics  based  on  data  gathered  from  the  experience  of  100  business  houses 
and  covering  a  period  of  three  or  four  years  show  that  about  90  per  cent  of  the 
college  men  were  successful  in  rising  to  large  salaries  and  responsible  i)osltions, 
as  compared  with  25  per  cent  of  the  noncollege  men. 

There  is  no  doubt  that  college  graduates  are  the  chief  and  best  source  of 
supply  for  the  reserve  force  which  every  progressive  firm  should  be  accumu- 
lating.* 

Factory  workers*  salaries  and  education  in  Massachusetts, — The 
Massachusetts  committee  on  industrial  education  made  a  study  of 
799  workers  who  had  left  school  at  either  14  or  18  years  of  age  and 
traced  the  actual  average  salaries  received  by  these  workers  from 

*  In  a  private  letter  to  Prof.  Person,  of  Dartmouth  College,  Mr.  Dodge  gives  this  addi- 
tional information : 

"The  data  of  my  address  on  the  money  value  of  training  were  obtained  by  Investigat- 
ing the  records  of  the  Link  Belt  Engineering  Co.  and  the  Dodge  Coal  Storage  Co.,  the 
records  covering  a  period  of  about  14  years.  I  then  had  the  figures  compared  with  such 
records  as  I  could  obtain  from  my  friends  In  somewhat  similar  lines  of  business,  and,  for 
fear  of  being  in  error,  made  a  reduction  of  about  10  per  cent  from  what  the  actual 
statistics  show." — Quoted  by  W.  A.  O'Leary  In  his  report  on  *'  The  Wage  Value  of  Voca- 
tlonal  Training,**  Appendix  VI  of  the  Fourth  Report  of  the  New  York  State  Factory  In- 
restlgatlng  Commission,  p.  1420. 

*  O'Leary,  W.  A.    The  Wage  Value  of  Vocational  Training,  p.  1423. 
'Annals  Amer.  Acad.  Pol.  and  Soc.  Sd.,  July-December,  1906,  pp.  62-63. 
Mbld.,  p.  64. 
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WHAT  INDUSTRIAL  EDUCATION 
MID  215  BOYS 


AGE  14 


THE  SOUD  BWCK  COtWIHSHEPRESENT  THE  AVERAGE  YEARLY 
WAGE  RECEIVED  BY  S84  CHILOkEN  WHO  LEFT  SCHOOL  AT 
14  YEARS  OFAOE. 

THE  HATCHED  CdUIMNS  REPRESENT  THE  AVER- 
AGE WAGE  RECEIVED  BY  2IS  BOYS  WHO  RE - 
MMfiED  IN  TECHNICAL  SCHOOLS  Tia  EIGHTEEN 
YEARS  OF  AGE. 


N01E  rHAT  THE  TECHNICAL-SCHOOL  STU- 
DENTS SUItt>ASS  THE  SHOI>-TRAiNED  BOYS 
rROM  THE  BEGINNING,  AND  AT  25  YEARS 
OF  AGE  ARE  RECEIVING  $dOO  PER  YEAR 
HIGHER  SALARY. 


FiQ.  7. 

The  figures  were  taken  from  the  Report  of  the  Commission 
on  Industrial  and  Technical  Education,  submitted  to  the  Mas- 
sachusetts Legislature  In  1906. 
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year  to  year.  They  found  that  boys  who  had  remained  four  yeare 
longer  in  school  in  order  to  take  a  technical  course  sooh  caught  up 
•  in  salary  with  their  brothers  who  stopped  at  14,  and  went  ahead  of 
them  so  rapidly  that  by  the  time  they  were  22  years  old  the  sum  of 
the  four  years'  salary  of  the  l^etter-educated  boys  was  equal  to  that 
of  the  eight  years'  salary  of  those  who  had  quit  school  at  14.  At 
the  age  of  25  the  boys  who  had  taken  four  years'  extra  schooling  were 
i  on  the  average  getting  $900  per  year  more  than  those  who  left  school 

at  14. 

From  the  twenty-fifth  year  on,  the  boys  who  had  quit  school  at  14 
1  would  secure  practically  no  promotion,  whereas  those  who  had  re- 

mained in  school  till  18,  and  had  therefore  entered  the  higher-grade 
industries  and  positions,  would  continue  to  receive  promotion  and 
increase  in  salary  for  many  years.* 

If,  however,  it  is  assumed  that  each  boy  continues  for  the  remainder 
of  his  normal  working  life  to  receive  the  same  salary  that  he  was 
paid  at  25  years  of  age,  the  boy  who  quit  school  at  14  would  receive 
a  total  life  income  of  $26,667,  while  the  boy  that  remained  till  18 
would  receive  $58,900.  It  thus  appears  that  four  years  of  technical 
education,  from  14  to  18  years  of  age,  more  than  doubles  the  earning 
capacity  of  the  average  Massachusetts  boy  engaged  in  industry  and 
richly  repays  both  him  and  the  State  for  the  time  and  money  devoted 
to  his  education. 

It  is  true  that  the  number  of  children  studied  by  the  commission 
was  small,  as  was  the  number  of  industries  inspected.  Furthermore, 
the  absolute  accuracy  of  the  statements  of  those  studied  concerning 
their  wages  could  not  always  be  proved.  It  would,  therefore,  be  a 
mistake  to  suppose  that  the  above  figures  are  to  be  taken  as  exact 
measures  of  the  value  of  education  in  industry  even  in  Massachusetts. 
On  the  other  hand,  this  committee  was  composed  of  some  of  the 
ablest  educators  and  most  thoughtful  men  and  women  in  Massa- 
chusetts. It  employed  trained  assistants,  visited  354  firms,  in  55 
different  industries,  in  43  cities,  and  personally  visited  5,459  em- 
ployees, out  of  9,057,  between  the  ages  of  14  and  24  years  employed 
by  the  firms  under  observation. 

Wages  of  the  trained  and  untrained. — An  illuminating  comparison 
was  made  by  Florence  Marshall  of  the  wages  received  by  girls  in 
those  occupations  demanding  no  training  and  those  that  do  demand 
it.   The  results  are  graphically  shown  in  Fig.  8. 

An  investigation  by  Miss  Anna  Hedges  of  the  relation  between  the 
education  and  the  wages  of  a  number  of  women  in  several  factories 
around  New  York  City  showed  that  education  through  the  fourth 

»The  commlBsIon  found  (p.  21)  that,  out  of  9,057  employees  studied,  900  of  whom 
were  In  high-grade  industries,  only  2  per  cent  of  those  who  had  left  school  at  14  ever 
got  into  high-grade  Industries. 
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grade  increased  the  wages  received  by  foreign-born  girls,  but  that 
additional  education  in  the  ordinary  schools  slightly  lowered  the 
average  earning  capacity  of  these  girls  in  factory  work,  though  it 
enabled  them  to  reach  their  maximum  salary  sooner.  This  study  also 
showed  that  the  foreign-born  girls  possessed  greater  earning  power 
in  factory  work  than  the  American  girls.  This  apparent  reversal  of 
what  would  be  expected  is  probably  due  to  the  low  grade  of  work 
done  by  the  girls  in  the  factories.  For  such  monotonous  routine  at 
machines  it  is  probable  that  the  brighter  mind  and  broadened  inter- 
ests produced  by  education  are  a  disadvantage.  Furthermore,  the 
girls  who  go  into  factory  work  after  having  many  years  of  schooling 
are  probably  below  the  average  in  native  ability.  Miss  Hedges  says: 
"  High-school  preparation  turns  the  attention  of  most  girls  to  lines 
of  work  other  than  those  found  in  the  factory.  Those  who  drift  into 
the  factory  have  perhaps  been  failures  elsewhere."  ^ 

Education  and  salaries  in  New  York  City. — A  committee  of  the 
Brooklyn  Teachers'  Association^  investigated  the  salaries  received 
by  graduates  of  the  elementary  schools  and  by  others  who  stopped 
school  before  graduation.  Of  192  boys  from  the  elementary  schools 
taken  at  random,  the  committee  was  able  to  trace  166  till  they  were 
about  30  years  of  age.  At  that  time  the  average  income  of  these  166 
boys  was  $1,253.05,  whereas  the  average  salary  of  the  illiterate  worker 
in  Brooklyn  was  $500  per  year.  If  the  parents  of  these  166  boys  had 
bought  each  of  them  an  annuity  equal  to  the  extra  $753  per  year, 
which  his  education  enabled  him  to  earn,  it  would  have  cost  over 
$15,000  per  boy.  As  the  salaries  of  these  boys  will  rise  considerably 
after  they  are  30,  while  those  of  the  illiterate  laborers  will  not,  it  is 
obvious  that  this  elementary  education  was  worth  more  than  a 
$15,000  capital  safely  invested  for  each  boy. 

Of  1,600  pupils  in  the  night  schools  this  committee  found  that 
wages  were  being  received  by  them  as  follows : 

Wages  received  hy  1,600  pupils  in  New  York  City  night  schools. 


Grade  on  leaving  school. 

Averaee 
age  at 
leaving 
school. 

Average 
age  at 
present. 

Average 
wages 
now. 

Number 
years 
nave 

worked. 

13.3 

18,8 
18.4 
17.0 
14.0 
18.0 

1469 

424 

435 
466 
503 

5.4 
3.6 
2.0 
2.4 
2.1 

14.1 
15.0 
15.6 
15.9 

From  the  above  table  it  is  seen  that  the  pupils  who  remained 
through  the  high  school  were  already,  at  the  end  of  two  years,  receiv- 

»  Wage  Worth  of  School  Training,  by  Anna  Hedges,  p.  143. 

•Report  of  the  committee  on  Incentives,  in  the  report  of  the  president  of  the  Brooklyn 
Teachers'  Association,  1909. 
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WHAT  FOUR  YEARS 
IN  SCHOOL  PAID 

WAGES  OF  IWDGROUK  BMMiaYII  CmZEMS 

THOS!  WHO  LOT      THOSE  WHO  LEfT 
SCHOOL  AT  14       SCHOOL  AT  18 
(YEAWy  SAURY)    ^YEARLY  SALARY) 

WHEN  14  YEARS  OF  A6E 
•  16  ■ 

18  " 
"   20  • 

22  ' 
'    24  ' 

2S 

TOTAL  SALARY  II  YEARS  5112.50 
TOTAL  SALARY  7  YEARS  47337.50 

NOTICE  THAT  AT  25  YEARS  OF  AGE  THE  BETTER 
EDUCATtD  BOYS  ARE  RECEIVING  4900  PER  YEAR 
MORE  SALARY.  AND  HAVE  ALREADY. IN  7 YEARS. 
RECEIVED  ^2250  MORE  THAN  THE  BOYS  WHO 
LEFT  SCHOOL  AT  14  YEARS  HAVE  RECEIVED 
FDR  ELEVEN  YEARS  WORK. 

IT  PAYS 
TO  CONTINUE  YOUR  STUDIES 


Fig.  9. 

The  fij?ures  represent  the  average  of  actual  salaries  received 
by  two  groups  of  children  that  left  school  at  14  and  18  years 
of  age,  respectively,  and  were  investigated  by  the  Committee 
on  Ineentivea  of  the  Brooklyn  Teachers'  Association. 
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ing  more  salary  than  those  who  quit  at  the  eighth  grade  were 
receiving  after  more  than  five  years'  work.  This  is  especially  signifi- 
cant, as  these  pupils  who  left  at  the  eighth  grade  showed  that  they 
were  pupils  of  more  than  average  energy  and  ambition,  in  that  they, 
five  years  after  leaving  school,  were  still  attending  night  school  try- 
ing to  improve  themselves.  Their  comparatively  slow  rise  in  salary 
is  therefore  not  to  be  accounted  for  by  laziness  or  stupidity,  though 
this  may  with  justice  be  used  to  account  for  some  part  of  the  inability 
to  succeed  usually  shown  by  the  illiterate  as  compared  with  school 
graduates. 

This  same  conmiittee  compared  the  earnings  of  the  children  who 
left  school  at  14  years  of  age  with  those  of  the  children  who  remained 
until  they  were  18  years  old.  The  average  weekly  earnings  were  as 
follows: 

Comparison  of  wages  of  children  who  left  New  York  City  schools  at  Hi  years 
of  age  with  those  xcho  left  at  18  years  of  age. 


Left  dchool 
at  14. 


Left  school 
at  18. 


Weekly  salary  when— 

14  years  of  age  

15  years  of  age  

16  years  of  age  

17  years  of  age  

18  years  of  age  

19  years  of  age  

20  years  of  age  

21  years  of  age  

22  years  of  age  

23  years  of  age  

24  years  of  age  

25  years  of  ase  

Total  salary  till  25  years  of  age 


$4.00 
4.50 
5.00 
6.00 
7.00 
8.50 
9.50 
0.50 
11.75 
1L75 
12.00 
12.75 
5,112.50 


0 
0 
0 
0 

10.00 
10.75 
15.00 
16.00 
20.00 
21.00 
23.00 
3L00 
7,337.50 


It  is  seem  that  already,  at  25  years  of  age,  the  boy  who  had  ranained 
in  school  till  he  was  18  had  received  about  $2,000  more  salary  than 
the  boy  who  left  at  14,  and  was  then  receiving  over  $900  per  year 
more.  From  this  time  on  the  salary  of  the  better  educated  boy  will 
rise  still  more  rapidly.  However,  reckoning  the  average  difference 
in  salary  at  only  $900  per  year,  this  equals  an  annuity  that  would 
cost  $19,000  if  bought  from  a  reliable  insurance  company — ^not  a  bad 
return  fop  four  years  of  youth  devoted  to  the  school. 

The  committee  of  Brookljm  teachers  also  looked  into  the  schedule 
of  salaries  paid  for  various  kinds  of  work  which  demanded  different 
grades  of  education.  In  2,394  bakery  establishments  employing 
12,000  males  over  18  years  of  age,  but  requiring  only  the  most  ele- 
mentary education,  the  average  salary  paid  was  $657  per  year, 
whereas  in  the  city  departments  demanding  education  equal  to  that 
given  by  a  commercial  high  school  the  average  salary  of  1,579  em- 
ployees was  $1,597.  In  the  bridge  department  of  New  York  City 
the  average  pay  of  130  men,  with  an  average  service  of  nine  years. 
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lES  EDUariONPAY? 


SALARIES  IN  THE  NEWYORK  BRIDGE  DEWWWfllT 


IN  POSITIONS  DEMANDING  ONLY  READING. 
WRITING.  AND  ARITHMETIC  ^9822? 


IN  POSITIONS  DEMANDING  HK/H-SCHOOL  AND 
COMMtRClAl^^OURSES  fl729QS 


IN  POSITIONS  DEMANDING  HIGH-SCHOOL 
AND      OR  OF  COLLEGE  OR 

TECHNICAL  EDUCATION  424002& 

WHICH  POSITION  Akk  S&U  PR^MRING 
YOURSELF  TO  FILL? 

IT  PAYS 
TO  CONTINUE  YOUR  EDUCATION. 


PIQ.  10. 

The  figures  are  from  the  "  Report  of  the  CJommittee  on 
Incentives"  in  the  Report  of  the  Brooklyn  Teachers*  Asso- 
ciation for  1909. 
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in  work  demanding  no  education  beyond  reading  and  writing  and  a 
little  arithmetic,  was  $982  per  year.  In  the  clerical  positions  de- 
manding the  equal  of  a  commercial  high-school  education  the  average 
salary  of  31  persons  with  an  average  service  of  13  years  was  $1,720 
per  year.  In  the  engineering  department,  where  high-school  gradua- 
tion and  three  or  four  years  of  college  or  technical  school  education 
were  demanded,  the  average  salary  of  134  persons  with  an  average 
service  of  7  years  was  $2,400  per  year. 

Springfield  high^achool  graduates*  salaries,— 1908  a  study  was 
made  of  the  graduates  of  the  commercial  department  of  the  Spring- 
field (Mass.)  High  School  from  the  first  class  of  1900  to  that  of  1907. 
Of  the  76  graduates,  67  were  followed  up  completely.  The  salaries 
of  these  graduates  are  shown  in  the  table  below.  From  this  table  it 
is  seen  that  these  graduates  went  out  into  business  at  an  average 
salary  of  about  $400,Hbut  rose  rapidly  at  an  average  increase  of  about 
$116  per  year,  those  who  were  out  as  long  as  seven  years  averaging 
at  that  time  more  than  $1,000  each  year.  These  salaries  will,  of 
course,  continue  to  rise  for  several  years  yet. 

Salaries  of  graduates  commercial  department  Springfield  {Mass.)  High  SchooV 


Class 

Average 
salary 
first 
year. 

Average 
salary, 
1908. 

Average 
jrearly 
increase 
in  salary. 

Years 
since 
gradua- 
tion. 

1900  

$308.50 
426.40 
321.20 
368.67 
379.14 
517.33 
381.33 
392.64 

$1,100.00 
994.40 
969.80 
891.33 
813.00 
735.33 
617.33 
461.00 

$105.63 
87.39 
117.93 
116.15 
123.91 
87.20 
153.33 
136.72 
116.52 

7.6 
6.5 
6.5 
4.5 
3.5 
2.5 
1.5 

1901  

1902  

1903  

1904  

1905  

1906  

1907  

AvAr&p«A.nniiftlinr>reAi«;      

"  1 

1  High-School  Graduates  in  Business,  Sch.  Jour.,  75:  780,  June,  1C08. 

Every  day  ai  school  worth  nine  dollars, — ^The  Springfield  and 
Brooklyn  studies  represent  a  fair  average  of  what  may  be  expected  as 
a  result  of  a  good  school  system.  The  increase  above  $1,000  in 
salary  of  later  years  will  more  than  compensate  for  the  first  few 
years  in  which  the  salary  is  below  this  figure.  The  life  expectancy 
of  the  average  high-school  boy  is  more  than  40  years.  If  we  take 
this  average  annual  salary  of  $1^000  for  a  period  of  40  years  and 
compare  it  with  the  illiterate  laborer's  salary  of  $500  per  year  for  the 
same  length  of  time,  we  can  see  how  richly  the  child  and  the  com- 
munity are  repaid  for  each  day  the  child  attends  school. 

$1,000  for  40  years  equals  $40, 000 

$500  for  40  years  equals   20, 000 


Difference   20, 000 
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EVERY  DAY  SPENF  IN  SCHOOL 
MYS  THE  CHILD  NINE  DOLLARS 

♦9.02  <D(D(i)^^(D(i)^  ^9.02 
HERE  IS  THE  PROOF: 

UNEDUCATED  LABORERS  EARN  ON  THE 
AVERAGE  *500  PER  YEAR  FOR  FORTY 
YEARS,  A  TOTAL  OF  f  20.000 

High-school  graduates  earn  on 

THE  average  $1000  PER  YEAR  FOR 

forty  years.  a  total  of  *4o.000 

This  education  required  12  years 
of  school  of  180  days  each.  a  total 
of  2160  days  in  school. 

If  2160  DAYS  AT  SCHOOL  ADD  #20.000 
TO  THE  INCOME  FOR  LIFE.  THEN  EACH  DAY 
AT  SCHOOL  ADOS  ^9.02 

♦9.02  mmmy:i)(i)m)  ^9.02 

THE  CHILD  THAT  STAyS  OUF  OF  SCHOOL 
TO  EARN  LESS  THAN*$aoo  A  DAY  IS 
LOSING  MONEY.  NOT  MAKING  MONEY 

^9.02  ®^)(i)^(D(D(D^ff)  '49.02 


FlQ.  11. 
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Twelve  years  of  180  days  each,  or  a  total  of  2,160  days  of  school, 
bring  the  child,  therefore,  an  added  life  incoipe  of  $20^000,  or  a  return 
of  between  nine  and  ten  dollars  for  each  day  spent  in  school. 

Education  and  earning  power  in  Wisconsin. — ^Mr.  O.  B.  Staples 
made  a  study  of  the  amount  of  schooling  and  of  the  incomes  of  500 
adults,  representing  75  per  cent  of  the  population  of  Lake  Geneva, 
Wis.^  Of  those  who  had  had  less  than  five  years  of  schooling  only 
22  per  cent  had  an  income  of  over  $700  per  year,  while  of  those  who  had 
had  as  much  as  nine  years  of  schooling  over  77  per  cent  were  making 
over  $700  per  year.  This  was  in  spite  of  the  fact  that  many  of  those 
who  had  attended  school  for  nine  years  or  more  were  women,  who 
for  the  same  work  are  paid  lower  salaries  than  men,  and  young  high- 
school  graduates  who  had  not  been  long  out  of  school  and  hence  were 
just  getting  a  start. 

Earning  power  of  Minneapolis  school  cMLdren. — Supt.  B.  B.  Jack- 
son, of  Minneapolis,  studied  the  earnings  of  3,345  pupils  who  left 
school  at  the  end  of  the  eighth  grade  and  found  that  they  started  life 
with  an  average  salary  of  only  $240  per  year.  A  similar  study  made 
by  him  of  the  salaries  of  912  graduates  of  the  high  school  showed 
that  they  started  out  with  an  average  salary  of  $600  and  after  six 
years  were  earning  an  average  of  $1,380.^ 

Education  and  farm  income  in  New  York. — Warren  and  Liver- 
more,  of  Cornell,  made  a  study  of  1,303  farmers  in  four  townships  of 
Tompkins  County,  N.  Y.  They  found  that  no  college  graduate  had 
been  reduced  to  the  position  of  a  renter,  and  that  only  17  per  cent 
of  the  renters  had  more  than  the  district-school  education.  The 
average  labor  income  was  as  follows : 

rer  year. 

Of  1,007  with  district-school  education  $318 

Of  280  with  high-school  education   622 

Of  16  with  college  education   847 

Of  those  with  high-school  education,  20  per  cent  were  making  over 
$1,000  per  year,  while  only  5  per  cent  of  those  with  district-school 
education  were  making  that  much.* 

Education  and  farm  income  in  Indiana^ — Farm  Management 
Survey  of  Three  Representative  Area^  in,  Indiana,  Illinois,  and 
Iowa"*  showed  that  273  land  owners  operating  farms  possessed 
education  and  secured  labor  incomes  as  follows : 

1  Elementary  School  Teacher,  10:  261-269,  Feb.,  1910,  "Is  there  a  Relation  between 
the  Amount  of  Schooling  and  Financial  Success  in  Later  Life,'*  by  O.  B.  Staples. 
'Quoted  In  School  Education,  Nov.,  1914,  p.  5. 

•  "  Education  of  Farmers,"  In  An  Agricultural  Survey,  Cornell  University,  Bulletin  295. 
«  BuL  No.  41,  U.  S.  Dept.  of  Agr.,  quoted  In  Rural  Manhood,  Sept.,  1914,  pp.  301-303. 


« 
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Education  and  labor  income  of  land  owners. 


Education. 

Number 
studied. 

Average 

size 
(acres)  of 

farm. 

Average 
capital. 

Average 

labor 
income. 

Average 
age. 

None  at  school  

4 

214 
46 
9 

91 
165 
206 
240 

$15,039 
27,494 
37,725 
48,781 

$586 
301 
651 
796 

55 
51 
46 
53 

Common  school  

This  table  fails  to  indicate  any  decided  superiority  in  annual  pro- 
ducing power  on  the  part  of  those  landowners  with  the  higher 
education.  The  college  graduates  are  $495  a  year  ahead  of  the 
common-school  graduates,  but  on  the  other  hand  they  have  a  capital 
of  $42,781  each  as  against  $27,494  for  the  common-school  graduates. 
The  small  superiority  in  income  might  be  due  to  the  superiority  in 
capital.  Furthermore,  the  four  totally  unschooled  men  made  more 
on  the  average  than  the  average  made  by  those  with  common-school 
education.  Here  again  the  results  are  not  dependable,  since  four  is 
too  small  a  number  to  use  in  getting  an  average ;  one  exceptional  man 
.would  put  the  average  far  out  of  place.  Then,  too,  many  farm 
owners  put  their  earnings  in  improvements  to  the  soil  and  in  up- 
building the  farm,  so  that  the  real  annual  production  is  not  shown 
by  the  cash  labor  income. 

In  the  case  of  renters  this  large  factor  of  error  would  be  much 
reduced  and  the  renter's  cash  labor  income  would  more  nearly  repre- 
sent his  actual  producing  power.  In  this  same  survey  247  farm 
tenants  also  were  studied,  with  the  results  shown  in  the  following 
table: 

Education  and  labor  income  of  land  renters. 


Education. 

Number 
studied. 

Average 

size 
(acres)  of 

farm. 

Average 
capital. 

Average 
labor 
income. 

Average 
age. 

None  at  school  

4 

186 
51 
6 

118 
167 
190 
294 

$1,650 
2,200 
3,203 
3,351 

$680 

742 
1,268 
1,721 

49 
38 
33 
41 

Common  school  

High  school  

In  this  case  the  superior  labor  incomes  of  those  with  better  educa- 
tion are  very  noticeable,  and  especially  so  the  superiority  of  the  much 
younger  high-school  graduates  over  the  unschooled  and  over  the 
common-school  graduates.  While  the  high-school  graduates  have 
a  larger  average  capital  and  work  larger  farms,  this  difference  is 
hardly  enough  to  account  for  the  superior  earning  power  shown  by 
the  high-school  graduate  in  farming.  The  number  of  college  grad- 
nates  and  of  illiterates  is  too  few  to  serve  as  a  basis  for  any  safe 
conclusions. 

Edwation  helps  Missouri  farmers,— In  1912  the  Missouri  College 
^iculture  conducted  a  survey  of  656  farms  in  Johnson  County, 
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Mo.  Of  these  farms,  554  had  only  a  district-school  education,  while 
102  had  received  more  than  that.  It  was  found  that  the  better 
educated  farmers  operated  33  per  cent  more  land  and  owned  four- 
fifths  of  the  land  they  operated,  as  against  three-fifths  owned  by 
those  with  only  district-school  education;  they  kept  one-sixth  more 
stock,  worked  14  per  cent  more  land  per  workman,  and  earned  71 
per  cent  more  clear  labor  income  per  year.  Prof.  O.  R.  Johnson,  in 
concluding  his  report  of  this  survey,  says : 

WhUe  other  factors  may  have  played  some  part  In  his  greater  earning 
capacity,  yet  from  a  careful  study  of  the  organization  of  his  business  It  appears 
that  education  must  have  played  a  very  large  part  in  his  greater  earning  ability. 

Salaries  earned  hy  pupils  of  Beverly  {Mass.)  Trade  School. — The 
results  of  the  strictly  technical  or  trade  school  education  have  been 
just  as  unmistakable  as  have  been  those  of  the  schools  of  general  cul- 
ture. The  "  Fourth  Annual  Report  of  the  Trustees  of  the  Beverly 
Industrial  School,  1912,"  gives  the  earnings  from  year  to  year,  as  they 
passed  through  the  school,  of  the  12  graduates  who  had  spent  two 
and  a  half  years  in  the  school.  This  school  requires  as  part  of  its 
course  of  study  actual  piecework  in  the  mills  under  all  the  require- 
ments and  conditions  of  ordinary  factory  work,  except  the  addi- 
tional instruction  given  by  teachers  and  the  part  time  devoted  to 
school  work.  Summing  up  these  results,  the  secretary  says : 

The  wage-earning  capacity  of  these  boys  when  they  entered  school  Is  con- 
servatively estimated  at  $6  per  weeh:  ♦  ♦  The  wage-earning  capacity  of 
these  boys  at  the  time  of  graduation  ranged  from  $15  to  $18  per  weeli.  In  120 
weeks  of  shopworlc  under  school  directions  the  boys  Increased  their  average 
earning  power  In  competition  with  other  workmen  and  under  actual  factory 
conditions  by  more  than  250  per  cent  and  were,  In  fact,  earning  at  the  close  of 
the  period  wages  at  the  rate  of  $800  per  year. 

These  final  salaries  are  not  estimates,  but  are  actual  amounts 
earned  by  these  boys  in  the  factory  working  on  full  time  at  the  end 
of  the  school  course.  That  the  practical  machinists  appreciate  the 
value  of  this  school  work  is  shown  by  the  fact  that  while  only  5 
machinists  and  metal  workers  in  1910-11  sent  their  sons,  22  sent  them 
in  1911-12,  of  whom  20  were  from  one  of  the  big  factories  in  which 
the  school  boys  had  been  given  part  of  their  practice  work. 

The  Baron  de  Hirsch  Trade  School. — ^This  school  takes  in  young 
men  who  are  already  at  work  and  gives  them  5^  months  of  trade  edu- 
cation. These  young  men  are  usually  those  who  have  gone  out  of  the 
public  schools  early  and  found  themselves  making  unsatisfactory 
progress  in  industry.  The  wages  of  839  of  the  graduates  of  this 
school  were  studied  and  gave  the  following  interesting  results:^ 
These  graduates  had  entered  the  school  at  an  average  of  17^  years  of 

*  Taken  from  the  report  of  the  national  commission  on  vocational  education,  by  w.  A. 
O'Leary  in  his  *'  Report  on  the  Wage  Value  of  Vocational  Training,'*  pp.  1437-^0. 
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age,  when  they  were  receiving  an  average  of  $6  per  week,  with  poor 
prospects  of  increase.  Immediately  on  graduation  they  earned  on 
the  average  $7.28  per  week  and  within  two  years  were  earning  $12 
per  week,  with  prospects  of  more  or  less  steady  further  increase  for 
10  or  20  years.  One  hundred  and  fifty-eight  machinists  that  entered 
at  an  average  salary  of  $6.66  went  back  to  work  after  five  and  a  half 
months  of  schooling  at  an  average  of  $8.96  per  week ;  66  carpenters 
that  entered  at  $6.14  went  out  at  $9.01  per  week ;  and  270  electricians 
that  entered  at  $5.76  went  out  at  $7.12  per  week.  Of  more  value  than 
the  24  to  47  per  cent  increase  in  wages  resulting  from  the  six  months' 
school  training  was  the  great  prospect  for  continued  future  advance 
for  many  years,  as  opposed  to  the  early  maximum  salary  reached  by 
the  untrained. 

Graduates  of  the  Milwaukee  School  of  Trades. — The  wages  re- 
ceived by  25  graduates  of  the  Milwaukee  School  of  Trades  who  went 
into  the  pattern-making  industry  were  investigated  and  compared 
with  the  wages  of  others  who  entered  this  field  through  apprentice- 
ship. During  their  four  years  of  apprenticeship  the  apprentices 
each  received  a  total  of  $1;433.75.  During  the  first  two  years  after 
leaving  the  trade  school  those  entering  this  industry  from  the  trade 
school  received  on  the  average  a  total  of  $1,635.92.  It  thus  appears 
that  before  he  is  20  years  of  age  the  trade-school  graduate  had 
received  in  two  years  a  larger  total  salary  than  the  apprentice  had  in 
four  years  and  was  already  well  ahead  of  him  in  the  wage  scale.  The 
president  of  the  school  writes :  "  I  am  convinced  that  if  we  follow  up 
the  experiences  of  the  graduates  of  the  other  three  trades,  we  would 
find  even  greater  advantage  gained."  ^ 

Graduates  of  the  New  York  Vocational  School  for  Boys, — ^The 
New  York  Vocational  School  for  Boys  gives  only  two  years'  prepara- 
tory trade  training  to  14-year-old  boys,  or  younger  boys  who  have 
completed  the  grammar  school.  The  records  of  the  salaries  of  all  the 
first  graduates  of  this  school  after  six  months  of  employment,  as 
compared  with  nongraduates  working  in  the  same  lines,  were  as 
follows : 

'Wage%  of  vocational  graduates  and  nongraduates  compared. 


Trade.* 


Average  wage 
of  graduate. 


Average  wage 
of  non- 
graduate. 


Architectural  and  mechanical  drawing . 

Carpentry  

Machine  shop  

Electric  wiring  


19.50-111.50 
6.00-  11.25 
7.50-  13. 13 
8.40-  12.94 


$6.50 
4.74 
$4.7*-  6.18 
5.90-  7.25 


1  Report  on  the  Wage  Value  of  Vocational  Tralnlcg,  by  W.  A.  O'Leary.  pp.  1426-27. 
*  Quoted  from  the  report  of  the  principal  of  the  New  York  Vocational  School  for  Boys  for  1911-12,  by 
W.  A.  O'Leary  in  his  "Report  on  the  Wage  Value  of  Vocational  Training, "  p.  1430. 
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Graduates  of  the  Rochester  STwp  School, — The  records  of  36  grad- 
uates of  the  Rochester  Shop  School  were  compared  with  those  of 
696  other  boys  in  the  same  city  who  left  the  grammar  school  at  14 
to  16  years  of  age.  The  boys  are  admitted  to  this  shop  school  at 
14  years  of  age.  The  36  spent  on  the  average  14.9  months  in  the 
school.  The  average  wage  of  these  shop-trained  boys  on  leaving 
the  school  was  $7.50  per  week,  which  rose  to  $9.06  by  the  end  of  12.5 
months.  The  untrained  boys,  on  the  other  hand,  averaged  only 
$4.89  per  week  during  the  year  and  had  changed  jobs  on  the  average 
every  17  weeks,  whereas  the  trained  boys  held  their  jobs  on  the 
average  for  12.5  months.  Over  95  per  cent  of  the  untrained  boys 
were  still  in  the  unskilled  occupations  with  no  outlet  or  hope  of 
promotion,  whereas  94  per  cent  of  the  trained,  boys  were  in  skilled 
industries  with  good  prospects  of  promotion.^ 

Earnings  of  graduates  of  Lowell  TextUe  School. — ^The  authorities 
of  the  Textile  School  of  Lowell,  Mass.,  are  quoted  in  the  American 
School  Board  Journal^  as  follows: 

Results  of  a  recent  canvass  of  the  alumni  lead  to  the  belief  that  nearly  60 
per  cent  of  the  graduates  from  the  day  classes  are  receiving  a  salary  of  over 
$1,000  a  year ;  20  per  cent  are  receiving  $2,000  a  year  and  over,  with  some  cases 
of  $4,000,  $5,000,  and  $7,000  salaries.  The  first  graduate  has  not  yet  been  out 
from  the  school  10  years. 

Earning  power  of  graduates  of  Newark  Evening  Technical  School. — 
The  New  Jersey  commission  on  industrial  education  in  1908  made 
a  careful  study  of  the  salaries  of  the  graduates  of  the  Newark  Tech- 
nical School,  which  had  been  in  existence  long  enough  (since  1884) 
to  show  clearly  what  was  the  effect  of  its  training.  Definite  informa- 
tion as  to  salaries  received  was  secured  from  85  per  cent  of  these 
graduates.  The  condition  of  the  other  15  per  cent  was  looked  into 
by  the  commission  enough  to  convince  them  that  the  results  secured 
from  the  85  per  cent  would  apply  equally  well  to  those  from  whom 
they  did  not  get  definite  replies  to  their  questions.  These  students 
carried  on  remunerative  work  at  the  same  time  that  they  were  study- 
ing in  this  school.  The  average  graduate  was  found  to  have  begun 
his  work  at  14  years  of  age  at  a  salary  of  $3.55  per  week,  and  to  have 
risen  rapidly  until  at  37  years  of  age  the  average  salary  was  $42.03 
per  week.  Those  in  the  machine  trades  had  begun  at  $3.76  per  week 
and  had  gone  to  $57.17  per  week  by  the  time  they  were  37  years  old. 

The  United  States  census  at  that  time  showed  the  average  salaries 
paid  in  the  country  to  be  approximately  as  follows : 

Unskilled  machine  industries   ^ 

Unskilled  building  trades   12 

Sklllwl  machine  trades   18 

Skilled  building  trades   23 

1  Taken  from  the  report  of  the  board  of  education  of  the  city  of  Rochester  for  1913, 
by  W.  A.  O'Leary  In  his  **  Report  on  the  Wage  Value  of  Vocational  Training,"  pp.  1430-31. 
«May,  1909,  p.  25. 
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WHAT  NIGHT-SCHOOL 
GRADUATES  EARNED 

WEEKLY  SALARIES  OF  GRADUATES  OR 
NEWARK  EVENING  TECHNICAL  SCHOOL 
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AGE  15      20      25       30      35  40 


THE  HATCHED  COLUHNS  REPRESENT  THE  AVER" 
AOE  SALARY  OF  ALL  GRADUATES.  THE  SDUII 
BLACK  COLUMNS,  THE  AVERAGE  SALARY  OFTfH 
GRADUATES  IN  nACHfNE  INDUSTRIES.  NOTKl 
HOW  THESE  NfOHT-SChOOL  ORAOUATES,  IE- 
FORE  THEY  ARE  22  TEARS  OLD»  SURPASS  THE  UM- 
SKILLED  WORKERS  IN  SALARIES    .AND  AT 40 
YTARS  OF  AGE  RECEIVE  TWICE  THE  SALARIES 
PAID  THE  AVERAGE  SKILLED  MACHINISTS  IN 
NEW  JERSEY. 

IS  YOUR  STATE  PREPARING 
SKILLED  INDUSTRIAL  WORKERS? 


Fig.  12. 

The  figures  are  from  the  Report  of  the  New  Jersey  Commis- 
sion on  Industrial  Edueation,  This  school  was  estahlished 
in  1884.  The  salaries  of  85  per  cent  of  the  graduates  were 
secured.  Others  not  secured  w^ere  thought  to  be  equally  good. 
This  is  a  night  school,  the  students  earning  salaries  in  regular 
work  during  the  day. 
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Those  boys,  then,  by  taking  the  training  offered  in  that  school  had 
made  themselves  over  seven  times  as  valuable  as  average  unskilled 
machinists  and  over  three  times  as  valuable  as  average  skilled 
machinists. 

Further  recognition  of  the  value  of  education  in  increasing  effi- 
ciency is  seen  in  the  establishment  by  the  railroads  and  by  numerous 
large  business  enterprises  at  their  own  expense  of  special  courses, 
night  schools,  and  day  schools  for  their  employees.  They  have  found 
it  impossible  to  secure  from  our  present  inadequately  equipped  school 
system  the  supply  of  well-educated  workers  that  they  need. 

Value  of  education  in  a  railroad  sTiop. — In  answer  to  a  question  as 
to  what,  if  any,  increase  in  the  value  of  their  workmen  had  been 
brought  about  by  a  quite  complete  system  of  shop  trade  schools  which 
had  been  introduced,  the  representative  of  a  large  railroad  corpora- 
tion replied: 

We  have  ascertained  that  the  efficiency  of  apprentices  has  increased  25  per 
cent;  that  Is,  on  account  of  our  system  of  Instruction  they  are  able  to  accom- 
plish that  much  more  work  than  they  could  before  we  adopted  our  present 
apprentice  system.  We  are,  through  the  medium  of  our  skilled  shop  instruc- 
tors, able  to  use  the  apprentices  on  all  classes  of  work,  while  formerly  they 
were  engaged  in  the  simpler  classes  of  work  as  well  as  on  the  simpler  ma- 
chines. Under  our  present  system,  however,  we  are  able  to  use  apprentices  on 
any  machine,  even  the  most  complicated.  While  we  can  not  measure  this  in 
percentage  or  even  dollars  and  cents,  It  is  a  matter  of  great  convenience;  es- 
pecially is  it  so  when  a  regular  man  operating  some  difficult  and  complicated 
machine  lays  off  a  few  days,  and  it  is  not  economical  to  put  another  man  in 
his  place  on  account  of  not  being  familiar  with  the  work  of  the  machine;  in 
lieu  of  which  we  place  an  apprentice  on  the  machine  and  with  the  help  of  the 
instructor  he  is  able  to  give  a  fair  day's  output.  In  this  alone  we  can  saVe 
fully  25  per  cent. 

We  have  found  also  that  our  graduated  apprentices*  earning  capacity  has 
increased  18  per  cent  over  and  above  those  who  did  not  have  the  advantage 
of  our  apprentice  Instruction.  This  fact  is  particularly  emphasized  by  our  shop 
foremen,  who  greatly  prefer  having  one  of  our  apprentice  graduates  than  to 
have  a  mechanic  who  has  served  an  apprenticeship  on  other  roads  and  who 
has  not  enjoyed  the  benefits  of  our  present  apprentice  system. 

While  all  these  percentages  are  not  accumulative,  you  can  safely  bank  on 
about  25  per  cent  increase  in  efficiency  in  the  boys,  due  to  our  method  of  train- 
ing and  educating  them. 

Another  great  advantage  I  should  mention  is  that  when  our  apprentices  are 
graduates  they  are  capable  of  operating  any  machine  or  doing  any  class  of 
work  in  the  department  in  which  they  have  served  their  apprenticeship. 
While  this  can  not  always  be  measured  in  dollars  and  cents,  it  is  of  immense 
benefit  and  value  to  the  officers  in  charge  of  the  shop,  as  they  always  have 
young  mechanics  in  the  shop  who  can  perform  any  class  of  work  which  may 
arise,  and  one  man's  leaving  the  service  will  not  tie  up  a  single  machine  nor 
cripple  the  service.* 

In  considering  the  value  of  these  several  studies  it  could  be  said 
that  Mr.  Dodge  was  an  exceptional  employer,  and  that  the  work  of 


^Quoted  Ijy  W.  S.  O'Leary  in  his  Wage  Value  of  Vocational  Training,  pp.  1431-32. 

Digitized  by  Gooale 


THE  MONEY  VALUE  OF  EDUCATION. 


SHAU  WfE  EQUIP 
OUR  INDUSTRIAL  ARMY? 


'THE  SCHOOL  THE  UNIVERSITY.  THE  LAB- 
ORATORY AND  THE  WORKSHOP  ARE  THE 

BKmenEiD  OF  THB  NEW  warfare: 


.fLi 


3^ 


*THE  WEAPONS  WHICH  SCIENCE  PLACES  IN  THE 
HANDS  OF  THOSE  WHO  ENGAGE  IN  GREAT  RIVALRIES  Of 
COMMERCE  LEAVE  THOSE  WHO  ARE  WITHOUT  THEM. 
HOWEVER  BRAVE,  AS  BADLY  OFF  AS  WERE  THE  DER- 
VISHES OF  OMDURM  AN  AGAINST  THE  MAXIMS  OF 

wm  kitchemek; 


SmUOURCHIimSIBEIII' 
DUSTRUU.  DERVISHES  ? 


Fig.  18. 

The  first  quotation  Is  from  Sir  Norman  Lockyear's  "brain 
Power  In  History."  The  second  Is  cited  by  Sir  Norman  from 
a  speech  by  Mr.  Haldane. 
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the  Greneral  Electric  Co.  represents  an  unusual  type  of  work  that 
especially  demands  education;  that,  the  Massachusetts  commission 
did  not  study  enough  cases ;  that  the  studies  of  the  Brooklyn  teachers 
did  not  include  always  a  large  enough  per  cent  of  the  pupils  of 
the  school,  and  so  on  for  the  rest  of  the  numerous  studies.  Any  one 
of  these  studies  may  not  be  conclusive,  but  when  all  of  them  point  so 
clearly  and  without  exception  to  the  greatly  superior  earning  power 
of  the  educated,  the  conclusion  is  irresistible. 


Earnings  of  Princeton  graduates, — ^In  the  "  Decennial  Record  of 
the  Class  of  1901,  Princeton  University,"  a  report  is  giv^n  of  the 
salaries  received  by  the  members  of  this  class  during  the  first  10 
years  after  graduation.  The  nimiber  from  whom  reports  were 
secured  each  year  varied  slightly,  but  on  the  first  year  111  reported 
an  average  salary  of  *$706,  which  by  the  fifth  year  increased  to 
$2,039.42,  and  by  the  tenth  year,  with  149  reporting,  reached  $3,804. 
This  high  average  is  in  spite  of  19  teachers  and  clergymen  in  the 
class,  whose  average  salary  in  the  tenth  year  was  between  $1,700  and 
$1,800 — about  half  what  the  classmates  in  other  professions  and  in 
business  were  receiving.  The  Princeton  class  of  1906  likewise 
started  out  with  an  average  salary  reported  of  $859.60,  which  at  the 
end  of  five  years  had  risen  to  $2,225.80,  showing  practically  the 
same  rate  of  increase  as  was  seen  in  the  class  of  1901.^ 

Earnings  of  Yale  graduates. — study  has  also  been  made  of  the 
salaries  received  for  the  first  five  years  by  those  who  went  out  in 
1906,  both  graduates  and  nongraduates,  from  the  Sheffield  Scien- 
tific School  of  Yale.*  Reports  were  secured  from  188,  or  about  two- 
thirds  of  the  class,  showing  that  the  average  salaries  received  were 
as  follows: 

First  year   $683. 85 

Second  year   898.30 

Third  year   1,257.24 

Fourth  year  1,68a  14 

Fifth  year   2, 040. 04 

Earnings  of  a  Harvard  taw-school  class, — A  similar  study  of  the 
Harvard  law  class  graduating  in  1905  showed  that  two  years  after 
graduating,  with  163  reporting,  they  were  receiving  an  average  salary 
of  $1,188,  and  that  five  years  after  graduation,  with  151  reporting, 
the  average  had  climbed  to  $2,616.* 

1  The  Decennial  Record  of  the  Class  of  1901,  Princeton  University^  pp.  344-345,  and  the 
Fifth  Record  of  the  aass  of  1906,  Prhiceton  University,  pp.  245-259. 
*Tale  Alumni  Weekly,  22:6,  Sept.  20,  1912. 
*  Tale  Alumni  Weekly,  21 :  244-45,  June  19,  1912. 
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SAURIES  PAID 
UNIVERSITY  GRADUATES 


THE  INCOMES  RECEIVED  FROM  TH EIR  OWN 
WORK  FOR  THE  FIRST  TEN  YEARS  AFTER 
LEAVING  COLLEGE  WERE  REPORTED  BY 
GRADUATES  AS  FOLLOWS  : 


GRADUATES  OF 


PRINCETON 

1901  1 

4706 

19061 

860 

YALE 

1906^ 

740 

|gj  2**2  32?  4I£3  5IH 
YEAR  yEAR  YEAR  YEAR  YEAR 


1165  1352  1427 


t2039 

2226 

740i  969  1287  IS23i  1887 


RECORD  FOR  2m  FIVE  ^RS 
GRADUATES  OF  TIN    SIh  ©th  IOIh 

YEAR    YEAR     YEAR    YEAR  YEAR 

PRINCETON  l90M240gl2S82iZ709B222t3804 


EDUCATED  MEN  RECEIVE  GOOD  SALARIES: 
EDUCATION  PAYS  THE  INDIVIOUAL. 

EDUCATED  MEN  RENDER  EFFICfENTSERVKE: 
EDUaTION  PAYS  THE  STATE. 


Pig.  14. 

The  figures  are  from  "  The  Fifth- Year  Record  of  the  Class 
of  1906,  Princeton  University,"  pages  245-259.  Reports  were 
from  about  two- thirds  of  the  members  of  the  classes.  In  the 
same  way  10  years  after  graduation  the  class  of  1899  of 
Dartmouth  reports  an  average  income  of  $2,097;  the  class  of 
1903  of  Northwestern  University  an  average  of  $1,863  for 
the  fifth  to  tenth  year  after  graduation ;  and  the  Harvard  law 
class  of  1905  reports  an  average  of  $2,616  the  fifth  year^ter 
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Earnings  of  Northwestern  graduates, — Northwestern  University 
made  an  investigation  of  the  salaries  received  by  its  graduates  of 
1903 1  and  found  that  during  the  first  five  years  these  averaged  $867 
and  for  the  next  five  years  $1,862  per  year.  While  this  seems  lower 
than  the  salaries  reported  from  the  eastern  universities,  it  must  be 
remembered  that  the  average  salary  for  the  last  five  years  and  not 
the  average  salary  of  the  tenth  year  is  given.  It  should  also  be  re- 
membered that  10  years  after  his  graduation  the  ave^rage  college  man 
is  only  a  little  over  30  years  old,  and  has  a  prospect  of  continued  in- 
crease in  salary  for  another  10  or  20  years. 

Earmngs  of  Dartmouth  gradua^tes. — In  1909  reports  were  secured 
from  67  out  of  100  of  the  class  of  1899  of  Dartmouth  College,  which 
showed  that  the  average  salary  received  by  these  men  10  years  after 
graduation  was  $2,097.25.'^ 

Salaries  of  University  of  Texas  graduates. — In  reply  to  a  ques- 
ticnmaire  sent  out  by  Mr.  E.  V.  White  concerning  the  earnings  of  the 
192  graduates  of  his  class  (1903)  of  the  University  of  Texas,  76  re- 
ported. In  these  reports  personal  earnings  (wages,  salaries,  and 
professional  fees)  were  reported  separate  from  income  from  inherited 
property  or  speculation.  Fifty-four  of  the  students  reporting  had 
earned  part  or  all  of  the  money  expended  on  their  education,  and 
hence  represented  not  even  well-to-do  families.  Average  annual 
salaries  reported  by  these  graduates  were  as  follows: 


Salaries  of  graduates  of  the  University  of  Texas. 


First 
year. 

Third 
year. 

Fifth 
year. 

Eighth 
year. 

Tenth 
year. 

fMen  

1686 

559 
639 
668 
857 
1,093 
636 

$1,223 
607 
1,022 
1,278 
1,160 
1,942 
1,076 

$2,111 

842 
1,605 
1,915 
1,430 
2,750 
1,250 

$2,462 
1,031 
1,985 
3,097 
1,803 
3,500 
1,375 

$2,522 
1,015 
2,108 
3,812 
2,008 
4,467 
1,850 

708 

1,219 

1,822  1      2,498  |  2,943 

In  reply  to  the  objection  that  these  do  not  represent  fair  averages 
of  the  graduates'  wages,  because  only  those  who  have  good  salaries 
would  answer  such  a  questionnaire,  Mr.  White  writes  that  he  is 
personally  acquainted  with  many  of  those  not  reporting  and  knows 
that  many  of  them  have  even  better  salaries  than  the  averages  given 
above.^ 

Increased  earrung  power  of  evening  students  in  Pennsylvania 
School  of  Finance  and  Accounts. — ^The  rate  of  increase  in  salaries 
from  year  to  year  of  the  students  who  have  attended  the  night  School 
of  Finance  and  Accounts  of  the  University  of  Pennsylvania  while 

'The  Dial.  55.  No.  649,  p.  10,  July  1,  1913. 

«a  A.  MUler.  Science,  N.-S.  34,  789-90;  Feb.  4,  1910. 

•The  above  Is  taken  from  a  manuscript  report  prepared  by  E.  V.  White,  now  dean  of 
the  Texas  College  of  Industrial  Arts. 
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continuing  their  regular  business  occupations  during  the  day  presents 
another  remarkable  instance  of  the  immediate  financial  returns  from 
education.  Three  himdred  and  fifty  men  graduated  from  this  even- 
ing school  in  seven  years,  beginning  in  1907.  The  average  salaries 
of  these  students  on  entering  the  school,  the  salaries  in  1913,  the  per- 
centage of  annual  increase,  and  the  total  increase  were  as  follows:^ 

Salaries  of  students  before  entering  and  after  leaving  the  University  of  Penn- 
sylvania Evening  School  of  Finance  and  Accounts, 


Year  of 
enroll- 
ment. 

Year  of 
gradua- 
tion. 

Average 
salary  on 
enroll- 
ment. 

Average 
salary, 
1913. 

Percent 
increase. 

Per  cent 
increase 

per 
annum. 

1904.... 

1907 

$1,040 

$3,120 

198 

22 

1905.... 

1908 

956 

3,347 

250 

31 

1906.... 

1909 

1,003 

2,700 

179 

26 

1907.... 

1910 

1,044 

1,869 

79 

13 

1908.... 

1911 

940 

1,690 

79 

16 

1909.... 

1912 

807 

1,411 

75 

19 

1910.... 

1913 

753 

1,480 

96  ' 

32 

Average  annual  increase,  23  per  cent. 


It  will  be  seen  that  those  students  who  entered  in  1904,  having  an 
average  salary  of  $1,040,  have  increased  it  on  the  average  22  per  cent 
each  year,  and  nine  years  later  have  an  average  salary  of  $3,120. 
Those  who  entered  in  1905  with  an  average  salary  of  $956  progressed 
even  more  rapidly,  making  gain  in  salary  of  31  per  cent  a  year  and 
reaching  in  eight  years  an  average  of  $3,347  per  year.  The  record 
for  all  classes  taken  together  shows  an  average  increase  in  salary  of 
the  entire  body  of  graduates  of  23  per  cent  a  year.  Business  men  are 
not  in  the  habit  of  increasing  the  salaries  of  their  employees  23  per 
cent  a  year,  or  giving  to  them  average  salaries  of  over  $3,000.  If 
these  students  are  promoted  at  that  rate  and  receiving  such  salaries, 
then  their  training  in  school  must  have  given  them  an  increased  effi- 
ciency somewhat  in  proportion  to  their  increased  salaries. 

Superior  earning  power  of  graduates  of  schools  is  a  demonstrated 
fact. — Such  studies  as  the  above,  while  open  to  the  criticisms  that 
have  been  mentioned  before,  because  of  the  fact  that  the  educated 
are  a  selected  set  to  begin  with,  have  nevertheless  answered  unmis- 
takably the  question  as  to  whether  the  schools,  with  all  their  ad- 
mitted imperfections,  are  preparing  their  pupils  for  greater  economic 
efficiency.  The  figures  show  conclusively  that  the  schools  are  giving 
their  pupils  a  greater  earning  power  than  even  the  strongest  advo- 
cates of  education  had  claimed.  Inevitably,  as  the  economic  proc- 
esses become  more  complex,  the  relative  need  for  directive  force  in 
industry  becomes  greater  and  greater.  Experience  has  shown  that 
only  through  a  thorough  system  of  public  schools  and  colleges  can 
a  State  or  nation  provide  for  itself  an  adequate  supply  of  citizens 
capable  of  furnishing  this  necessary  directive  force. 

1  Old  Penn  Weekly  Review,  1913,  p.  202. 
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THE  STATE  THAT  FAILS 
TO  EDUCATE 


"THE  EDUCATED  MIND  IS  THE  OREAT- 
EST  PRODUaNG  AGENCY  IN^yiDMiD. 
WITOOUnNNICH  FERTILE  SOILTinBERBiAND  | 
AND  MINERAL  DEPOSITS  ARE  BUT  SO  MUCH 
USELESS  material: 


■HI- 


"THE  STATE  THAT  FAILS  TO  EDUCATE  OOOHS 
ITS  CHILDREN  TO  INDUSTRIAL  SUBJUGATION 
BY  THOSE  FROM  STATES  THAT  EDUCATE.  MORE 

SHALL  WE  PREPARE  OUR  CHILDREN  TO 
HOLD  THIS  LAND? 


FiQ.  15, 
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177  :  587-669,  October,  1903. 
 College  training  and  the  business  man.   New  York,  D.  Appleton  and  co., 

1904.    143  p.  8^ 

 American  educational  review,  November,  1908. 

Discusses  the  number  of  college  men  In  prominent  public  positions. 
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11.  VALUE  TO  THE  COMMUNITY. 

Balliet,  Thomas  M.   Relation  of  school  education  to  social  and  Industrial  life. 

American  education,  10 : 179-81,  November,  1906. 
Campbell,  P.  L.    Education  and  the  state.   In  Lewis  and  CJlark  educational 

congress,  Portland,  Oreg.,  1905.    [Portland,  Oreg.,  Presses  of  Andersop  & 

Duniway  co.]    p.  113-21. 
Carlton,  Frank  T.   The  industrial  factor  in  social  progress.   In  National 

education  association.   Journal  of  proceedings  and  addresses,  1910. 

p.  659-^. 

 The  relation  between  recent  industrial  progress  and  educational  ad- 
vance.   Popular  science  monthly,  72 :  546-57,  June,  1908. 

Claxton,  Philander  Priestley.  The  economic  value  of  education.  In  Mary- 
land state  teachers'  association.    Proceedings,  1912.   p.  29-36. 

 Education  and  material  wealth.   In  Missouri  state  teachers'  association. 

Proceedings,  1912.   p.  96-109. 

 Education  and  wealth.  In  Wisconsin  teachers'  association.  Proceed- 
ings, 1910.   p.  185-^. 

Dabnet,  Chables  W.  Ratio  of  education  to  production.  World's  work, 
1 :  587-88,  April,  1901. 

 .   A  world  wide  law.   In  University  of  Tennessee.   Index,  series 

II,  no.  10. 

Shows  that  the  producing  power  of  the  citis&ens  of  a  state  Is  in  proportion  to 
amount  of  education  given  them. 
Ellis,  A.  Caswell.  The  relation  of  education  to  economic  development.  Texas 
school  magazine,  12 : 5-8,  November,  1909. 

 The  relation  of  higher  education  to  the  economic  development  of  the 

state.  Journal  of  education,  76 : 199-201,  August,  1912. 
Febnald,  R.  F.,  and  Smith,  C.  D.    R^um6  of  producer-gas  investigations, 
October  1, 1904-June  30, 1910.  U.  S.  Bureau  of  Mines.  Bulletin,  13. 
Gives  an  account  of  the  savings  made  possible  by  producer-gas  engines. 
FisHEB,  Ibvino.    Conservation  of  human  life.    United  States  62nd.  congress, 
2nd.  session.  Document,  493. 

Shows  the  financial  losses  from  disease  and  the  enormous  savings  brought  about 
by  medical  science. 

 Ekx)nomic  aspects  of  lengthening  human  life. 

Similar  to  the  article  above. 

 Report  on  national  vitality.    Committee  of  one  hundred  on  national 

health.   Bulletin,  no.  30. 

Similar  to  the  first-mentioned  article. 
Frankel,  Lee  K.  Conservation  of  life  by  life  companies.   Reprinted  from  the 
Insurance  world,  August  12,  1913. 

Shows  great  money  value  of  medical  science. 
Oboseb,  W.  p.   Education  and  industrial  success:  report  on  the  relations  of 
education  and  industry  in  the  United  States  of  America.   London,  1905. 
32  p.  8^ 

Hoffman,  F.  L.  Chances  of  death  and  the  ministry  of  health. 

Shows  great  money  value  of  medical  science. 
Howard,  L.  O.  Recent  progress  and  present  conditions  of  economic  entomology. 
In  Seventh  International  zoological  congress.  Proceedings. 
Shows  money  saved  by  economic  entomology. 
Information  regarding  the  study  and  investigation  of  the  boll  weevil  and  hog 
cholera  plagues.   United  States.   63rd.  Congress,  2nd.  session,  December, 
1913.    Document,  463. 

Shows  great  mouey  savings  from  application  of  scientific  knowledge  to  these 
two  problems. 
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Iowa's  campaign  for  better  corn.   Itevlew  of  reviews,  November,  1904,  p.  563, 

and  December.  1908,  p.  714. 
Jenks,  Jebemia^  W.   The  social  basis  of  education.   In  his  Citizenship  and 

the  schools.  New  York,  Henry  Holt  and  company,  1906.   p.  39-73. 
Lapp,  John  A.    [Value  of  scientific  training  for  modem  industry.]    Case  and 

conmient,  September,  1913.   p.  234. 
Mabschal,  Paul.   The  utilization  of  auxiliary  entomophagous  insects.  Popular 

science  monthly,  1908,  p.  364. 
Gives  concrete  cases  of  great  money  losses  prevented  by  applying  knowledge  of 

entomology. 

National  education  association.   Committee  on  taxation  as  related  to  public 

education.   Report.   Published  by  the  association,  1905. 
National  society  fob  the  pbomo^ion  of  industrial  education.   Bulletin  no.  1. 
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Contains  arguments  showing  that  public  money  spent  on  education  is  well 
invested. 
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Wisconsin.    School  of  agriculture.    Manuscript  report  of  the  Dean. 

Small,  R.  O.  [The  value  of  education  to  a  community.]  In  United  States. 
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Thompson,  William  Oxley.  The  economic  relations  of  education.  In  Na- 
tional education  association.  Journal  of  proceedings  and  addres.ses, 
1907.    p.  87-93. 
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THREE  SHORT  COURSES  IN  HOME  MAKING. 


INTRODUCTION. 

The  three  brief  courses  in  home  making  outlined  in  this  pamphlet 
have  been  especially  prepared  for  use  in  the  elementary  rural  schools. 
They  are  in  no  sense  a  complete  outline  of  the  subjects  with  which 
they  deal;  rather,  they  indicate  a  few  of  the  important  phases  of 
food  study,  sewing,  and  care  of  the  home  with  which  the  girl  in  the 
elementary  school  should  become  familiar.  The  underlying  thought 
for  each  problem  should  be,  '*Will  this  help  the  girls  to  live  more 
useful  lives  and  will  it  lead  to  better  conditions  in  their  homes?" 

The  lessons  are  purposely  made  simple,  and  the  plans  are  definitely 
outlined,  so  that  the  inexperienced  teacher  will  be  able  to  get  her 
problem  well  in  hand.  The  experienced  teacher  may  find  in  them 
suggestions  that  will  be  of  value  in  the  further  development  of  her 
course. 

The  lessons  were  originally  planned  for  use  in  the  rural  schools 
of  the  South.^  During  the  six  months  that  they  have  been  in  use, 
however,  the  demand  for  copies  of  the  outlines  has  been  almost 
equally  great  from  all  parts  of  the  country ;  hence,  in  so  far  as  possible, 
general  problems  have  been  stated.  In  any  case  the  teacher  who 
desires  to  use  the  course  will  necessarily  have  to  adapt  it  to  her 
own  community,  and  it  is  hoped  that  she  may  be  able  to  do  this 
with  but  little  alteration.  While  conditions  of  living  and  choice  of 
foods  differ  in  the  various  parts  of  the  country,  general  principles  of 
nutrition,  rules  of  sanitation,  and  methods  of  cooking  and  serving 
are  the  same  for  all. 

Because  of  the  short  school  year  in  some  rural  schools  and  the 
diflSculty  of  securing  time  on  the  program  for  frequent  lessons  in 
home  making,  each  of  the  courses  has  been  Umited  to  20  lessons. 
Some  teachers  may  not  be  able  to  have  a  greater  number  of  lessons 
during  the  school  year,  and  they  will  find  it  well  to  carry  the  three 
courses  through  three  successive  years.  In  other  schools  where  more 
frequent  lessons  can  be  given  it  may  be  well  to  oflfer  all  three  of  the 
courses  during  one  year.  The  courses  in  cooking  and  the  care  of  the 
home  can  be  combined  to  advantage,  as  many  of  their  problems  are 

>  The  origiiial  outlines  were  prepared  in  response  to  requests  received  from  southern  State  supervisors. 
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related.  The  lessons  in  sewing  can  be  given  on  another  day  of  the 
week  or  it  may  be  well  to  have  them  given  early  in  the  year  and 
followed  later  in  the  year  by  the  cooking  lessons.  Thus  opportmiity 
will  be  furnished  for  the  making  of  the  cooking  apron  and  the  hem- 
ming of  the  towels. 

It  is  most  desirable  that  periods  of  at  least  40  minutes  be  provided 
for  aU  of  the  practical  lessons.  Longer  periods  will  be  necessary 
for  some  of  the  lemons,  such  as  the  preparation  and  serving  of  a  meal. 
If  no  practical  work  is  undertaken  in  the  lesson,  a  30-minute  period  is 
sufficient. 

A  HOME-ECONOMICS  LIBRARY  FOR  THE  RURAL  SCHOOL. 

In  addition  to  the  textbooks  listed  as  sources  of  special  reference 
for  the  rural  teacher,  the  following  books  bearing  on  home  economics 
or  on  methods  of  teaching  are  suggested  for  the  rural-school  library. 
They  have  been  chosen  with  the  threefold  purpose  of  providing 
references  for  the  teachers,  reading  matter  for  the  pupils,  and  a  loan 
library  for  the  parents. 

•  Balderston,  L.Ray— "Laundering. Price,  $1.25.   Published  by  the  author.  Philar 
delphia. 

Carney,  Mabel — "Country  life  and  the  country  school, "  Price,  $1.25.  Row,  Peterson 
&  Co.,  Chicago. 

Carpenter,  F.  O. — "Food,  or  how  the  world  is  fed."   Price,  60  cents.  American 

Book  Co.,  New  York  City. 
 ,  ,  — "How  the  world  is  clothed."   Price,  60  cents.   American  Book  Co., 

New  York  City. 

 ,  ,  — "How  the  world  is  housed."   Price,  60  cents.   American  Book  Co., 

New  York  City. 

Chamberlain,  J.  F. — "How  we  are  clothed."  Price,  40  cents.  The  Macmillan  Co., 
New  York  City. 

 ,  ,  — "How  we  are  fed."   Price,  40  cents.   The  Macmillan  Co.  New 

York  City. 

 ,  ,  — '  *  How  we  are  sheltered .  * '   Price,  40  cents.   The  Macmillan  Co. ,  New 

York  City. 

Conn,  H.  W— "Bacteria,  yeasts,  and  molds  in  the  home."  Price,  $1.20.  Ginn  & 
Co.,  Boston. 

Cooley,  Anna  M.— "  Domestic  Art  in  Women's  Education. ' '  Price,  $1.25.  Scribners 
New  York  City. 

Dewey,  John.— "The  School  and  Society."  Price,  $1.  The  University  of  Chicago 
Press,  Chicago. 

Farmer,  Fannie  M. — "The  Boston  cooking  school  cook  book."  Price,  $1.80.  Little, 
Brown  &  Co.,  Boston. 

Famsworth,  N.  W.— "The  Rural  School  Lunch."  Price,  25  cents.  Webb  Publish- 
ing Co.,  St.  Paul. 

Field,  Jessie,  and  Nearing,  Scott. — "Community  Civics."   Price,  60  cents.  The 

Macmillan  Co.,  New  York  City. 
Hutchison,  Robert.— " Food  and  Dietetics."   Price,  $3.    William  Wood  &  Co.,  New 

York  aty. 

Hough,  T.  H.,  and  Sedgwick,  W.  T.— "Human  Mechanism."  Price,  $2.40.  Ginn  & 
Co.,  Boston. 
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Kinne,  Helen,  and  Cooley,  Anna  M.— ''Clothing  and  Shelter/'   Price,  $1.10.  The 

Macmillan  Co.,  New  York  City. 
 ,  ,  — ' '  Foods  and  Household  Management.  *  *   Price ,  $1 . 10.   The  Macmillan 

Co.,  New  York  City. 

Lynch,  C. — "American  National  Red  Cross  Textbook.**  Price,  30  cents.  Blakiston,. 
Philadelphia. 

Maxwell,  A.  C,  and  Pope,  A.  E. — ** Practical  Nursing."  Price,  $1.75.  Putnam, 
New  York  City. 

Ogden,  Henry  Neely. — "Bund  Hygiene."   Price,  $1.50.   Saunders,  Philadelphia. 

O'Shea,  M.  V.,  and  Kellogg,  J.  H.— "Health  and  Cleanliness."  Price,  55  cents.  The 
Macmillan  Co.,  New  York  City. 

Pickard,  A.  E.— "Rural  Education.*'    Price,  $1.    Webb  Publishing  Co.,  St.  Paul. 

Pyle,  Walter  L.— "Manual  of  Personal  Hygiene.'*  Price,  $1.50.  Saunders,  Phila- 
delphia. 

Richardson,  Bertha  J.— "The  Woman  Who  Spends."  Price,  $1.  Whitcomb  &,  Bar- 
rows, Boston. 

Roee,  Mary  S.— "Food  for  the  Family.**  Price,  $2.10.  The  Macmillan  Co.,  New 
York  City. 

Sherman,  Heiuy  Clapp.— "Food  Products.*'   Price,  $2.25.   The  Macmillan  Co.,  New 


York  City. 
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TWENTY  LESSONS  IN  CARE  OF  THE  HOME. 
For  the  Rural  Schools. 

OUTLINE  OF  THE  COURSE 

Lesson  I.  Airangement  and  care  of  the  kitchen. 
Lesson  n.  Care  of  cupboards  and  atensfls. 

Lesson  III.  Care  of  food:  Methods  of  keeping,  storing,  and  handling. 

Lesson  IV.  Disposal  of  waste.  Care  of  garbage.  Disposal  of  dish  water.  Protection  of  water  supply 

Core  of  oot-door  closet.  Simple  disinfectants. 
Lesson  V.  Making  soap. 
Lesson  VI.  Setting  the  table. 
Lesson  VII.  Waiting  on  table. 
Lessons  VIII  and  IX.  General  deanin.*  of  a  room. 

Lesson  X.  Care  of  bedroom.  VenUlatbig  and  cleaning  bedroom;  making  beds. 
Lesson  XI.  Care  of  lamps. 
Lesson  XII.  Prevention  of  pests. 

Lesson  XIII.  Removing  stains,  bleaching  fabrics,  and  setting  colors. 
Lesson  XIV.  Washing  dish  towels,  school  curtains,  etc 
Lesson  XV.  Ironing. 

Leswns  XVI  and  XVH.  Care  of  th«  baby:  Food,  sleep,  clothing,  and  bathing. 
Lesson  XV  m.  Cost  of  food,  clothing,  and  house. 
Lesson  XIX.  How  to  keep  accounts. 
Lesson  XX.  Care  of  the  exterior  of  the  house. 

SUGGESTIONS  TO  THE  TEACHER. 

The  purpose  of  the  course  entitled  "The  Care  of  the  Home"  is  to 
give  the  girls  instruction  in  the  various  household  tasks,  in  order  that 
better  living' conditions  may  be  secured  in  the  homes.  The  beauty 
and  sacredness  of  home  life  should  receive  emphasis,  so  that  the  girls 
may  feel  the  importance  of  conscientious  work  in  the  performance  of 
their  daily  household  duties.  The  girls  should  have  some  insight  into 
the  sanitary,  economic,  and  socicJ  problems  that  are  involved  in 
housekeeping,  so  that  they  may  develop  an  increased  appreciation 
of  the  importance  of  the  home  maker's  work. 

The  two  most  important  things  to  be  taught  are  "cleanliness  and 
order."  Too  much  emphasis  can  not  be  put  on  the  value  of  fresh  air 
and  sunshine  and  the  necessity  for  free  use  of  hot  water  and  soap. 
The  value  of  property  must  be  emphasized.  Economy  in  the  pur- 
chase and  handling  of  house  furnishings  and  equipment  must  be  con- 
sidered. Instruction  should  be  given  in  the  care  and  arrangement  of 
furniture  and  in  the.  care  of  foods  and  clothing.  Simple  instruction 
in  the  care  of  babies  should  be  given,  since  the  children  are  gener- 
ally responsible  for  the  care  of  the  younger  members  of  their  f amiUes. 

In  some  of  the  lessons  more  subjects  may  be  suggested  than  the 
teacher  will  have  time  to  take  up  in  a  single  period.  In  that  case  it 
will  be  well  for  her  to  choose  the  subject  which  seems  most  vital  to 
the  immediate  needs  of  the  community.  In  many  cases  she  may  be 
able  to  give  an  increased  number  of  lessons.  Practice  and  drill  in  all 
of  the  processes  involved  in  housewifery  are  essential  to  successful 
training. 
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If  a  cupboard  and  table  have  been  arranged  for  the  use  of  cookery 
classes,  most  of  the  suggested  work  can  be  carried  out  with  the  school 
equipment.  Where  equipment  is  not  at  hand  in  the  school,  and 
school  .conditions  do  not  approximate  home  conditions,  it  may  be 
possible  to  secure  permission  to  give  the  lesson  in  a  near-by  home  of 
one  of  the  girls  after  school  hours. 

In  each  lesson  the  teacher  should  strive  to  impress  the  girls  with 
the  importance  of  doing  some  one  simple  thing  well,  giving  them  help- 
ful information  in  regard  to  the  subject  that  will  be  of  value  to  them 
in  their  own  homes. 

The  rural  teacher  who  is  eager  to  make  her  schoolroom  an  attrac- 
tive place  can  devote  some  time  in  these  lessons  to  such  problems  as 
the  hanging  and  care  of  simple  curtains;  the  care  of  indoor  plants; 
the  arrangement  of  pictures;  the  planning  of  storage  arrangements 
for  suppUes  and  of  cupboards  for  dishes;  and  the  preparations  for  the 
serving  of  the  school  lunch. 

It  will  be  desirable  for  the  rural  teacher  to  have  the  following  sim- 
ple equipment  on  hand  in  order  to  teach  these  lessons  effectively. 
Additional  special  equipment  can  be  borrowed  from  the  homes. 


Duet  brush,  1. 

Southern  teachers  can  obtain  the  following  helpful  bulletins  from 
Hampton  Institute,  Hampton,  Va.,  upon  request: 

Hampton  Leaflet;  Vol.  II,  No.  9,  Housekeeping  Rules. 

Hampton  Leaflet;  Vol.  VI,  No.  2,  Housekeeping  and  Sanitation  for  Rural  Schools. 
Hampton  Leaflet;  Vol.  VI,  No.  9,  Housekeeping  and  Cooking  Rules  for  Rural 
Communities. 


Brewer,  I.  W.— "Rural  Hygiene.*'   Price,  $1.25.   Lippincott  Co.,  Philadelphia. 
Dodd,  Helen.— "The  Healthful  Farmhouse.*'   Price,  60  cents.    Whitcomb  &  Bar- 
rows, Boston. 

Hutchinson,  Woods. — "Community  Hygiene."  Price,  60  cents.  Houghton  Mifflin 
Co.,  Boston. 

Forster,  Edith  H.,  and  Weigley,  Mildred. — "Foods  and  Sanitation."  Price,  |1. 
Row,  Peterson  &  Co.,  Chicago. 

Kinne,  Helen,  and  Cooley,  Anna  M. — "The  Home  and  the  Family."  Price,  80  cents. 
The  Macmillan  Co.,  New  York  City. 

Kittredge,  Mabel  H. — "Housekeeping  Notes."  Price,  80  cents.  Whitcomb  &  Bar- 
rows, Boston. 

Kittredge,  Mabel  H. — "Practical  Home  Making."  Price,  80  cents.  The  Century  Co., 
New  York  City. 

Kittredge,  Mabel  H. — "A  Second  Course  in  Home  Making."    Price,  80  cents.  The 

Century  Co.,  New  York  City. 
Parloa,  Maria. — "Home  Economics."  Price,  $1.50.  The  Century  Co.,  New  York  City. 


BQUIPMENT. 


Broom,  1. 

Cloths  for  cleaning,  6. 
Dish  cloths,  2. 
Dish  towels,  12. 


Dust  pan,  1. 

Garbage  can  (covered),  1. 
Lamp,  1. 
Oil  can,  1. 


CARE  AND  SANITATION  OP  THE  HOUSE. 


A  suggestive  Ust  of  texts  and  reference  books  for  use  in  elementary  rural  schools. 


DETAILED  LESSON  PLANS  FOR  THE  COURSE  IN 
**THE  CARE  OF  THE  HOME/* 

LESSON  I.   ARRANQEMBNT  AND  CARE  OF  THE  KITCHEN. 


In  arranging  the  kitchen  the  three  things  of  most  importance  are 
the  stove,  the  sink,  and  the  kitchen  table.  If  there  is  no  sink  in  the 
kitchen,  there  will  be  some  other  place  arranged  for  washing  the 
dishes,  probably  the  kitchen  table,  and  this  must  be  taken  into 
consideration  when  the  furniture  is  placed.  As  most  of  the  work 
of  the  kitchen  is  done  at  the  stove  and  the  table,  these  must  both  be 
placed  where  they  will  have  a  good  Ught  and  be  near  enough  to  one 
another  so  that  but  few  steps  are  necessary  for  the  worker.  All  the 
furniture  should  be  kept  so  clean  and  free  from  dust  that  the  kitchen 
will  have  a  neat  and  attractive  appearance.  A  bit  of  green,  a  potted 
plant,  a  heat  rug,  and  a  wash  table  cover,  to  be  put  on  the  table  after 
the  dishes  have  been  washed,  wiU  help  to  make  the  kitchen  a  pleasant 
place  for  the  family. 

The  kitchen  should  be  thoroughly  cleaned  after  each  meal.  If  it 
has  become  dusty  or  disarranged  before  the  next  meal  is  prepared,  it 
should  be  put  in  order  before  beginning  to  work  with  the  food.  While 
the  cooking  is  under  way  everything  should  be  kept  in  orderly  condi- 
tion. Just  as  soon  as  the  meal  is  completed  the  left-over  food  should 
be  covered  and  put  away  to  keep ;  scraps  and  trash  should  be  gathered 
up  and  disposed  of;  dishes,  pots,  and  pans  should  be  scraped  and 
washed  in  hot  soapy  water,  then  rinsed  in  clear,  hot  water,  dried,  and 
put  away.  The  table  should  be  scrubbed,  the  stove  cleaned,  the 
floor  swept  and  scrubbed  whenever  necessary,  and  everything  put 
neatly  in  its  place. 

Care  of  coal  or  wood  range. — ^AU  spots  should  be  kept  off  the  range 
by  wiping  with  old  paper.  The  range  should  be  washed  off  with 
soap  and  water  if  it  is  in  bad  condition.  If  it  is  oiled  occasionally, 
blacking  will  not  be  necessary.  If  blacking  is  used,  it  should  be 
applied  with  a  cloth  and  rubbed  to  a  polish  with  a  brush  just  as  the 
fire  is  being  started.  Once  a  week  the  ashes  and  soot  flues  back  of 
the  oven  and  imder  it  should  be  cleaned  out. 

Directions  for  building  a  fire. — ^To  build  and  care  for  a  fire  in  the 
coal  and  wood  range,  close  all  dampers,  clean  the  grate,  and  remove 
ashes  from  the  pan.  Put  on  the  covers  and  brush  the  dust  off  the 
stove.  Open  the  creative  damper  and  the  oven  damper;  leave  the 
check  closed.  Lay  some  paper,  slightly  crumpled  into  roDs,  across 
the  base  of  the  grate.    Lay  small  pieces  of  kindling  wood  across  one 
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another,  with  the  large  pieces  on  top.  Lay  pieces  of  hardwood  or  a 
shoveKul  of  coal  on  top,  building  to  admit  of  free  circulation  of  air. 
If  the  stove  is  to  be  polished,  rub  it  with  blacking.  Light  the  paper 
from  below.  When  the  fire  begins  to  bum  briskly,  add  coal  or  wood; 
then  add  more  when  that  kindles.  When  the  fire  bums  briskly,  and 
blue  flame  is  no  longer  seen  (about  10  minutes),  close  the  oven  damper. 
Close  the  draft  as  soon  as  the  fire  is  sufliciently  hot.  Brush  the 
stove  and  floor  beneath  as  soon  as  the  fire  is  started.  Polish  the 
stove.  If  the  fire  becomes  too  hot,  open  the  check.  Fill  the  tear 
kettle  with  fresh  water  and  set  it  on  the  front  of  the  range. 

PRELIMINARY  PLAN. 

It  will  be  well  to  have  this  lesson  succeed  or  foUow  a  cooking 
lesson,  for  then  the  girls  wiU  have  a  keener  interest  in  the  problems 
of  the  kitchen. 

(See  Twenty  Lessons  in  Cooking,  Lesson  I.) 
METHOD  OF  WORK. 

Cleanliness  and  order  are  the  two  points  to  be  considered  in  this 
lesson.  The  doing  well  of  each  simple  household  task  and  the 
thoughtful  arrangement  and  planning  of  all  parts  of  the  house 
should  be  emphasized  as  of  great  importance  to  the  housekeeper's 
success. 

Begin  the  lesson  with  a  discussion  of  the  purpose  of  the  kitchen; 
then  discuss  its  arrangement  from  the  standpoint  of  convenience  for 
the  work  that  must  be  done  there.  Emphasize  the  importance  of 
having  the  fumiture  so  atranged  that  work  can  be  done  quickly  and 
easily,  and  that  the  kitchen  be  given  a  comfortable  and  attractive 
appearance.  Have  the  girls  arrange  the  fumiture  in  the  school- 
room. Discuss  and  demonstrate  the  care  of  the  stove  by  use  of  the 
school  stove.  Assign  each  girl  a  time  when  she  is  to  look  after  the 
stove  on  succeeding  days  and  grade  her  on  her  work.  Have  each 
girl  bring  a  report  from  home  as  to  what  she  is  doing  to  help  in  the 
care  of  the  home  kitchen.  Make  a  specific  assignment  for  home 
work. 

QUESTIONS  USED  TO  BEYELOP  THE  LESSON. 

What  is  the  purpose  of  the  kitchen? 

What  are  the  principal  articles  of  furniture  in  the  kitchen? 

What  must  be  kept  in  a  kitchen  besides  furniture? 

How  should  we  arrange  these  things? 

Can  we  make  any  general  rules  as  to  arrangements? 

Why  is  it  difficult  to  keep  the  kitchen  clean? 

At  what  times  is  the  kitchen  most  apt  to  become  disarranged? 

Why  is  it  important  to  keep  the  kitchen  in  good  order? 

In  what  order  should  the  kitchen  be  at  the  time  we  begin  the  preparation  of  the  meal? 

How  should  the  floor  be  cleaned?  The  utensilfl?  The  air? 

How  should  we  take  care  of  the  kitchen  during  the  meal? 

What  should  we  do  with  any  left-over  food? 

How  should  we  take  care  of  the  stove  after  the  meal? 
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LESSON  II.  CARE  OF  CUPBOARDS  AND  UTENSILS. 

SUBJECT  MATTER. 

It  is  of  the  utmost  importance  that  cupboards  and  other  places 
where  food  is  stored  be  kept  free  from  dirt  and  scraps  of  food.  Ants, 
cockroaches,  mice,  and  other  pests  infest  dirty  places  where  food  is 
kept,  and  render  a  house  unfit  for  human  habitation.  It  requires 
constant  care  and  watchfidness  on  the  part  of  the  housewife  to  keep 
cupboards  clean.  She  must  look  over  the  shelves  daily,  wiping 
them  off  whenever  they  need  it  and  giving  them  a  thorough  cleaning 
at  least  once  a  week. 

The  housekeeper  should  know  how  to  care  for  the  various  utensils 
and  understand  the  simplest  and  best  methods  of  keeping  them 
clean.  Utensils  should  never  be  put  in  the  cupboards  imtil  per- 
fectly clean  and  dry.  If  utensils  have  become  discolored  or  badly 
coated  with  materials,  they  should  be  specially  scoured  when  the 
ilishes  are  washed.  If  something  has  been  burned  in  a  kettle,  the 
kettle  can  be  cleaned  by  filling  with  cold  water,  adding  washing  soda, 
and  boiling  briskly  for  half  an  hour;  after  that  a  slight  scraping  ought 
to  take  the  burned  portion  off.  If  not,  it  should  be  boiled  again 
with  soda  water.  If  a  kettle  has  been  used  directly  over  a  wood 
fire  and  becomes  blackened  with  soot,  it  should  be  rubbed  off  with 
newspaper  and  then  with  an  old  cloth.  Kettles  should  be  dried 
well  before  putting  away.  With  proper  care  they  seldom  become 
rusty.  If  an  iron  kettle  has  rusted,  it  can  be  rubbed  with  kerosene 
and  ashes,  then  washed  in  strong,  hot,  soda  water,  rinsed  in  clear 
hot  water,  and  dried  on  the  stove.  If  a  kettle  is  very  rusty,  it  should 
be  covered  thoroughly  with  some  sort  of  grease,  sprinkled  with  lime, 
and  left  overnight.  In  the  morning  it  should  be  washed  out  with 
hot  soda  water  and  rinsed  in  clear,  hot  water.  A  new  kettle  is  gen- 
erally rusty,  and  should  be  greased  thoroughly  inside  and  out  and 
let  stand  two  days;  then  washed  in  hot  soda  water. 

Soft  chimney  brick  can  be  used  for  scouring  iron  utensils  and 
steel  knives  and  forks.  If  iron  pots  and  frying  pans  are  scrubbed 
with  a  piece  of  soft  chimney  brick  each  time  they  are  used  and  then 
washed  in  hot  soapsuds,  they  can  be  kept  in  good  condition.  Tin- 
ware and  steel  knives  and  forks  can  be  cleaned  by  scouring  with  ashes. 
Only  fine  ashes  should  be  used  on  tinware.  The  brown  stains  on 
granite  saucepans  should  always  be  scoured  off.  Coffee  and  tea  pots 
should  be  cleaned  daily,  the  grounds  removed,  and  the  interior  of  the 
pots  washed  out  thoroughly.  The  tea  kettle  should  be  washed  and 
dried  out  over  night  and  left  open  to  air. 

PRELIMINARY  PLAN. 

If  school  lunches  are  served  or  cooking  lessons  given  at  the  school, 
it  will  be  well  to  use  the  lesson  to  get  the  cupboards  in  readiness.  If 
it  is  impossible  to  do  this  at  school,  arrange  to  have  such  a  lesson  in 
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one  of  the  homes  outside  of  school  hours.  Be  sure  that  the  house- 
keeper is  in  sympathy  with  the  work  and  will  cooperate  with  the 
plans. 

METHOD  OF  WORK. 

Assign  each  girl  a  task  in  the  cleaning,  scouring  of  the  dishes,  and 
arrangement  of  the  cupboard.  Set  a  definite  amoimt  to  be  done 
and  carry  out  the  plans,  leaving  a  clean  and  neatly  arranged  cupboard 
at  the  end  of  the  lesson. 

LESSON  III.  CARE  OP  FOOD. 

SUBJECT  MATTER. 

There  are  several  points  of  importance  that  must  be  borne  in 
mind  if  food  is  to  be  kept  in  good  condition.  Most  foods  change 
easily.  Vegetables  and  fruits  lose  water,  wilt,  and  become  unfit  to 
eat.  Flour  and  com  meal  become  moldy.  Potatoes  decay  and 
sprout.  Some  foods,  such  as  milk,  turn  sour.  E^ggs  become  tainted 
and  butter  grows  rancid.  This  spoiling  can  be  prevented  with 
proper  care  in  the  handling,  storing,  and  keeping  of  foods. 

The  spoiling  of  food  is  due  to  the  presence  of  microorganisms. 
If  foods  are  fresh  and  soimd  and  kept  cool  and  clean  in  every  way, 
spoiling  will  not  take  place  readily,  because  the  microorganisms  will 
not  develop.  If  the  food  is  roughly  handled  and  bruised,  decompo- 
sition will  take  place  readily,  for  microorganisms  develop  in  the 
bruised  portions.  Care  must  therefore  be  taken  to  select  food  wisely, 
handle  it  carefully,  wash  it  if  it  is  not  already  clean,  put  it  in  clean 
receptacles,  and  keep  it  in  a  dean,  cool  place.  All  pots,  pans,  and 
dishes  in  which  foods  are  kept  or  cooked  should  be  thoroughly 
cleansed  and  rinsed  well,  so  that  no  fragments  of  food  stick  to  them  to 
decay  and  to  cause  possible  infection  to  the  next  food  that  is  put  in 
Every  part  of  the  kitchen  and  storerooms  should  be  kept  clean,  dry, 
and  well  aired.    Light  is  the  best  germicide  and  purifier  known. 

Covered  receptacles  should  be  secured  for  all  foods.  Those  that 
are  mouse  proof  and  insect  proof  are  essential  to  a  well-kept  pantry. 
All  bottles  and  cans  should  be  neatly  labeled  and  so  arranged  that  each 
one  can  be  conveniently  reached.  The  outside  of  the  bottle  or  case 
should  always  be  wiped  off  after  it  has  been  opened  and  food  has  been 
removed  from  it.  The  shelves  on  which  food  cases  are  kept  should 
be  wiped  off  every  day.  If  a  supply  of  fruit  or  vegetables  is- kept  on 
hand,  the  food  should  be  looked  over  frequently,  and  any  that  shows 
even  the  shghtest  suggestion  of  spoiling  should  be  removed.  Bread 
should  be  kept  in  a  covered  tin  box,  the  box  washed  out  once  or  twice 
a  week,  and  frequently  aired. 


Digitized  by 


LBSSONS  IN  CARE  OF  THE  HOME. 


15 


PRELIMINARY  PLAN. 

If  cooking  lessons  are  to  Be  given,  it  will  be  well  to  have  this  lesson 
in  connection  with  the  first  lesson  and  to  make  it  a  means  of  arrang- 
ing for  the  materials  that  are  to  be  kept  on  hand  and  of  determining 
how  everything  is  to  be  handled. 

METHOD  OF  WORK. 

Devote  a  lai^e  portion  of  the  lesson  to  a  discussion  of  the  necessity 
for  care  in  the  handling,  storing,  and  keeping  of  food.  If  faciUties 
permit,  devote  a  few  minutes  to  the  putting  away  of  foods  that  are 
to  be  used  in  the  next  cooking  lesson  or  school  limch,  discussing 
the  reasons  for  such  care. 

LESSON  IV.  DISPOSAL  OF  WASTE. 

SUBJECT  MATTER. 

If  one  looks  after  the  daily  disposal  of  waste,  there  wiU  be  no  offend- 
ing accumulation  of  trash.  Scraps  of  food  that  can  be  no  longer 
utilized  for  the  table  can  be  fed  to  the  pigs  or  chickens,  but 
they  should  not  be  allowed  to  stand  around  and  gather  flies. 
A  covered  pail  or  pan  should  be  used  for  holding  the  garbage  until 
final  disposal  is  made  of  it.  Those  portions  of  waste  that  are  badly 
spoiled  and  will  be  of  no  value  in  feeding  the  stock  should  be  burned 
up  at  once.  Piles  of  waste  vegetable  substances,  if  suitable,  should 
be  fed  to  the  stock,  and  if  not,  should  be  buried  in  a  thin  layer  on  the 
ground  at  some  distance  from  the  house  so  that  they  may  enrich  the 
soil  and  not  attract  flies. 

Utensils  that  have  held  food  should  be  thoroughly  washed  and 
rinsed  with  hot  water  or  steam  in  order  to  prevent  particles  of  food 
from  adhering  and  becoming  spoiled.  Milk  bottles  and  pans  should 
always  be  thoroughly  sterilized  with  boiling  water  or  steam  after 
they  have  been  washed.  The  garbage  can  should  be  boiled  with 
water  and  soda  each  day  and  rinsed  with  hot  water  in  order  to 
keep  it  sweet  and  clean. 

Old  papers  that  are  badly  soiled  should  be  burned,  but  all  others 
should  be  kept  for  use  in  cleaning  the  stove,  starting  fires,  etc. 
Empty  cans  should  be  weU  washed  and  buried,  so  that  they  will  not 
.prove  a  breeding  place  for  flies.  It  is  well  to  pierce  them  through 
the  bottom  immediately  after  opening  them  so  that  they  will  not 
hold  water.  If  not  convenient  to  bury  the  cans,  they  should  be 
burned  up.  Dishwater  should  be  emptied  some  distance  from  the 
house  unless  there  is  a  drain  near  the  house.  All  receptacles  that 
hold  water  should  be  carefully  emptied  and  all  depressions  in  the 
soil  should  be  filled  up  to  prevent  mosquitoes.  AH  waste  water  can 
be  used  on  the  garden. 
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Protection  of  water  supply. — Only  water  from  deep  weUs  should 
be  used  for  drinking  purposes,  because  ajl  surface  water  and  water  in 
shallow  wells  becomes  dangerous  through  seepage  from  compost, 
pigpens,  privies,  and  other  places  where  decayed  organic  matter  is 
accumulated.  In  order  that  the  water  be  kept  dean,  the  well  must 
be  supplied  with  a  tight-fitting  top,  which  need  not  be  opened,  and  a 
metal  pump  to  briijg  up  the  water.  A  well  platform  that  allows 
-  water  spilled  on  it  to  run  back  into  the  well  is  unsafe,  for  any  filth 
carried  on  to  the  platform  in  any  way  will  be  washed  directly  into 
the  well.  Rats,  mice,  and  other  animals  get  into  the  well  if  the  top 
is  not  tight,  and  these,  in  addition  to  being  unpleasant,  are  liable  to 
carry  germs. 

Simple  disinfectants. — Sunshine  and  fresh  air  are  nature's  disin- 
fectants, and  should  be  freely  admitted  to  every  part  of  the  house. 
Windows  should  be  left  open  whenever  possible.  The  windows  in 
sleeping  rooms  should  always  be  opened  at  night.  The  interior  of 
the  house  should  be  kept  perfectly  dry.  Decay  does  not  take  place 
in  dry  places  that  are  well  aired.  A  damp  cellar  should  be  drained 
off,  and  the  grounds  around  the  house  should  be  prevented  from 
draining  into  the  cellar.  Coarse  coal  ashes  should  be  used  to  fill  in 
around  the  house,  on  the  walks,  etc.,  to  help  secure  thorough  drain- 
age. The  fine  ashes  should  be  thinly  scattered  over  the  vegetable 
garden  in  order  to  restore  the  valuable  properties  they  contain  to 
the  soil.  Wood  ashes  can  be  used  as  a  simple  disinfectant  to  cover 
decayed  organic  matter.  Whitewash  is  a  good  disinfectant  and 
should  be  frequently  used  both  inside  and  outside  the  house  and  on 
all  outbuildings.  Slacked  lime  is  valuable  as  a  disinfectant  for  use 
in  the  cellar  or  bam  lot.  Kerosene  and  creohne  also  make  good  dis- 
infectants for  frequent  spraying  of  the  barn  lot. 

Care  of  out-of-door  closets. — ^The  privy  should  be  so  arranged  that  it 
may  be  cleaned  often  and  all  excreta  disposed  of  in  a  safe  way.  The 
building  should  be  so  well  built  that  there  will  be  no  cracks  for  the 
constant  admission  of  flies.  In  a  poorly  constructed  building,  old 
paper  can  be  pasted  in  the  cracks  to  make  the  structure  fly  proof. 
After  each  using  dry  earth,  street  dust,  or  lime  should  be  sprinkled 
through  the  seat,  then  the  seat  should  be  closed  to  prevent  flies  or 
mosquitoes  entering.  The  top  of  the  seat  should  be  frequently 
washed,  and  both  the  seat  and  the  floor  in  front  of  it  scrubbed  at 
least  once  a  week. 


It  will  be  well  to  teach  this  lesson  at  a  time  when  improvements 
fire  necessary  in  the  care  of  the  schoolhouse.  The  discussions  in 
regard  to  out-of-door  closets  will  have  to  be  taken  up  at  a  time  when 
the  girls  are  alone  with  the  teacher. 


PBELIMINABY  PLAN. 
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METHOD  OF  WORK. 

Discuss  the  disposal  of  waste,  the  care  of  garbage,  etc.,  for  the 
home  and  for  the  school.  Talk  over  the  care  of  waste  from  the 
school  lunch  and  discuss  methods  of  keeping  the  school  in  sanitary 
condition.    Follow  this  by  general  cleaning  about  the  schoolhouse. 

LESSON  V.  MAKING  SOAP. 

SUBJECT  MATTER. 
HOMBMADB  HARD  SOAP. 

6  pounds  fat.  1  pint  of  cold  water. 

1  can  lye.  1  tablespoon  borax. 

Melt  the  fat  slowly.  Mix  lye  and  water  in  a  bowl  or  kettle  (do  not  use  a  tin  pan), 
stirring  with  a  stick  until  the  potash  dissolves.  Add  the  borax  and  allow  the  mixture 
to  cool.  Cool  the  fat  and  when  it  is  lukewarm  add  the  lye,  pouring  it  in  a  thin  stream 
and  stirring  constantly.  Stir  with  a  smooth  stick  until  about  as  thick  as  honey  and 
continue  stirring  10  minutes.  Pour  the  mixture  into  a  box  and  allow  it  to  harden. 
Cut  into  pieces  the  desired  size  and  leave  in  a  cool,  dry  place  for  10  days,  to  ripen 
before  using. 

When  making  the  soap  be  careful  not  to  spatter  potash  or  lye  on  the  hands,  as  it 
makes  a  bad  bum.  If  hands  are  burned  with  lye,  rub  with  grease  at  once.  Do  not 
wet  them. 

PRELEMINARY  PLAN. 

Some  time  before  this  lesson  is  given  ask  the  girls  to  bring  scraps 
of  fat  from  home.  See  that  these  are  in  good  condition,  and  weigh 
them  to  determine  the  portion  of  the  recipe  that  can  be  made.  Ask 
if  one  of  the  girls  can  bring  suflGlcient  borax  for  the  recipe. 

METHOD  OF  WORK. 

Have  the  girls  look  the  fat  over  and  put  it  on  to  melt,  watching  it 
carefully.  While  it  is  heating  and  cooling,  discuss  the  process  of  soap 
making,  cost  of  materials,  care  necessary  in  the  making  of  soap,  and 
importance  of  its  use.  Get  the  other  materials  ready  for  the  recipe 
and  a  box  for  molding  the  soap,  and  have  the  girls  work  together. 
After  the  soap  has  hardened  and  been  cut,  have  the  girls  put  it  away 
on  a  shelf  to  dry. 

LESSON  VI.  SETTING  THE  TABLE. 
SUBJECT  MATTER. 

Points  to  be  remembered  when  a  meal  is  to  be  served :  The  dining 
room  must  be  clean,  free  from  dust  and  flies,  well  aired,  sufficiently 
h^ted,  and  in  good  order. 

The  table  must  be  perfectly  clean  and  covered  with  a  clean  white 
cover  (tablecloth,  doilies,  paper  napkins,  or  oilcloth). 

A  vase  of  flowers  or  leaves,  or  a  small  potted  plant,  arranged  in 
the  center  of  the  table,  will  help  to  make  the  table  attractive. 
95619**— 17— Bull.  23  2 
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The  table  should  be  prepared  with  everything  necessary  for  serving 
the  meal,  but  only  those  foods  placed  on  it  that  will  not  be  spoiled 
with  standing.  If  there  is  danger  of  the  food  attracting  flies,  cover  it 
carefully. 

Plates  for  everyone  who  is  to  partake  of  the  meal  should  be 
arranged  at  equal  distances  from  one  another,  half  an  inch  from  the 
edge  of  the  table. 

The  knife  should  be  placed  at  the  right  of  the  plate  with  the  cutting 
edge  toward  the  plate  and  half  an  inch  from  the  edge  of  the  table. 

The  fork  should  be  placed  at  the  left  of  the  plate  with  the  tines  of 
the  fork  turned  up  and  half  an  inch  from  the  edge  of  the  table. 

The  spoon  should  be  placed,  bowl  upward,  at  the  right  of  the  plate, 
to  the  right  of  the  knife  if  it  is  to  be  used  first,  to  the  left  of  the  knife 
if  it  is  not  used  imtil  after  the  knife  is  used.  It  should  be  placed 
half  an  inch  from  the  edge  of  the  table.  Spoons  and  forks  for  serving 
should  be  placed  at  the  right  of  the  one  who  is  to  serve.  No  one  at 
the  table  should  have  to  use  the  personal  fork  or  spoon  for  serving 
either  herself  or  others. 

The  napkins  should  be  simply  folded  and  placed  at  the  left  of  the 
fork. 

•The  tumbler  should  be  placed  at  the  upper  end  of  the  knife. 

Cups  and  saucers  should  be  placed  at  the  right  of  the  plate  with 
the  handle  of  the  cup  turned  to  the  right. 

The  individual  butter  dish,  if  used,  should  be  placed  at  the  upper 
left  hand  of  the  fork. 

Salts  and  peppers  should  be  placed  in  the  center  of  the  table  or  at 
the  sides  where  they  can  be  conveniently  reached.  Individual  salt 
dishes,  if  used,  should  be  placed  immediately  in  front  of  the  indi- 
vidual plate. 

The  chairs  should  be  placed  up  to  the  table  after  it  is  set.  Care 
should  be  taken  not  to  place  them  so  close  that  it  will  be  necessary 
to  move  them  when  they  are  occupied. 

PEELIMINABY  PLAN. 

If  possible,  arrange  to  give  tMs  lesson  before  Lesson  VIII  in  the 
series  of  Twenty  Lessons  in  Cooking"  is  given;  then  the  emphasis 
in  that  lesson  can  be  put  upon  what  to  serve,  proper  combinations, 
etc.,  while  this  lesson  gives  the  drill  in  the  arrangement  and  handling 
of  dishes. 

It  is  desirable  to  give  the  girls  thorough  drill  in  table  setting  and 
table  service,  since  much  of  the  pleasure  derived  from  eating  foods 
depends  upon  careful  attention  to  these  processes. 

Be  careful  to  see  that  everything  necessary  is  on  hand  to  set  the 
table  nicely  but  simply.  For  class  practice  a  small  table  can  be  set 
for  four.    This  wiU  necessitate  a  table  cover,  five  or  more  dinner 
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p}&teSy  four  butter  dishes  or  plates,  four  ttimbiers,  four  cups  and 
saucers,  four  knives,  four  forks,  four  teaspoons,  four  napkins,  a  salt 
dish,  a  platter,  one  serving  spoon,  and  one  serving  fork.  If  these 
things  are  not  already  in  the  school,  they  can  probably  be  brought 
from  home  by  the  girls.  If  linen  cloths  are  not  used  and  can  not  be 
afforded  in  the  homes,  the  girls  can  be  taught  to  use  a  sheet  of  white 
oilcloth  on  the  table. 

Have  a  diagram  of  the  arrangement  of  an  individual  place  at  the 
table  made  on  the  blackboard  by  some  of  the  girls. 


FiQ.  1.— Arrangement  of  an  individual  place  at  table. 
(Adapted  from  Conley,  "Principles  of  Cooking.") 
1.  Knife.   2.  Bpooo.  3.  Water  glass.  4.  Fork.  5.  Napkin.  6.  Bread-and-butter  plate.  7.  Dinner  plate. 


METHOD  OF  WORK. 

The  processes  of  table  setting  should  be  demonstrated  with  the 
materials  at  hand  and  the  work  should  be  adapted  to  home  con- 
ditions. 

If  there  is  no  available  table  in  the  schoolroom,  the  desk  tops  can 
be  used  for  individual  places. 

Reasons  for  all  the  forms  used  should  be  given — the  convenience 
of  placing  knives  and  spoons  to  the  right,  forks  to  the  left,  and  the 
cup  and  saucer  and  tumbler  to  the  right,  the  use  of  the  napkin;  etc. 

LESSON  VII.  WAITING  ON  TABLE. 
SUBJECT  MATTER. 

The  person  who  is  to  wait  on  table  must  be  careful  to  see  that 
everything  is  in  readiness  before  the  meal  is  annoimced,  so  that  she 
can  do  her  work  readily  without  subjecting  those  at  the  table  to 


Digitized  by 


20 


THREE  SHORT  COURSES  IN  HOME  MAKING. 


delay.  She  should  have  drinking  water,  bread,  and  butter  (if  used) 
at  hand,  hot  dishes  ready  for  the  hot  foods,  and  clean  dishes  laid  out 
for  the  dessert.  She  must  see  that  her  own  hands  are  perfectly 
dean  and  her  hair  and  dress  in  order.  A  clean,  neat  apron  will 
always  improve  her  appearance.  The  room  should  be  clean  and 
neatly  arranged  before  the  meal  is  served. 

If  the  meal  is  to  be  a  family  one  and  all  are  to  sit  down  at  the  table 
together,  plates  will  be  passed  from  one  to  another  as  they  are  served, 
but  it  will  still  be  well  to  have  one  person  appointed  to  wait  on  the 
table.  She  can  keep  watch  and  be  ready  to  supply  more  bread, 
water,  etc.,  when  it  is  necessary  and  to  change  the  plates  for  the 
dessert  course.  She  should  rise  from  the  table  quickly  and  quietly 
in  order  not  to  disturb  the  others  and  should  take  her  place  again  as 
soon  as  all  necessary  service  has  been  rendered. 

The  following  rules  should  be  observed:  Always  handle  tumblers 
from  the  base,  being  careful  not  to  bring  the  hands  in  contact  with 
the  upper  edge.    Fill  only  three-fourths  full. 

Serve  butter  in  neat,  compact  pieces.  Put  on  the  table  just  before 
the  meal  is  served. 

Cut  bread  in  even  slices,  pile  neatly  on  serving  plate,  and  place  on 
table,  covering  with  a  clean  napkin  or  towel  if  flies  are  bad  or  there 
is  danger  of  dust.  Place  dessert  dishes  at  one  end  of  the  table,  or 
better  still  on  a  side  table  until  time  to  use  them.  When  carrying 
dishes  to  and  from  the  table  be  careful  not  to  put  the  fingers  in  con- 
tact with  the  food.  Learn  to  place  the  hand  under  the  dish.  In 
nice  service  a  napkin  is  used  between  the  hand  and  the  dish  or  a 
tray  is  used  if  the  dish  is  a  small  one.  The  tray  should  be  covered 
with  a  napkin  or  doily. 

When  a  dish  is  passed,  hold  it  at  the  left  of  the  person  to  be  served 
low  enough  so  that  she  can  help  herself  readily.  Be  sure  that  each 
dish  of  food  is  supplied  with  a  spoon  or  fork  for  serving,  and  turn  the 
handle  of  the  serving  spoon  or  fork  toward  the  one  being  served. 

If  a  plate  is  to  be  placed  in  front  of  a  person,  set  it  down  from  the 
right  and  remove  it  from  the  right.  Never  reach  in  front  of  others 
at  the  table. 

When  a  course  is  finished  remove  all  large  dishes  first;  then  the 
soiled  plates,  knives,  and  forks.  Be  careful  to  handle  only  a  few 
dishes  at  a  time  and  not  to  pile  them.  If  another  course  is  to  be 
served,  crumb  the  table,  using  a  napkin  and  plate  for  the  purpose  and 
brushing  the  crumbs  Ughtly  into  the  plate.  FiU  the  glasses  and 
arrange  the  dishes  and  forks  or  spoons  quickly  for  the  next  course. 

When  the  meal  is  over  the  chairs  should  be  moved  back  from  the 
table,  the  dishes  neatly  piled  and  carried  to  the  kitchen  sink,  the 
table  wiped  off,  the  crumbs  brushed  up  from  the  floor,  and  the  room 
aired. 
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PRELmmARY  PLAN. 


Let  this  lesson  be  a  continuation  of  the  previous  one,  putting 
emphasis  on  the  method  of  waiting  on  table.  The  seme  articles 
for  setting  the  table  will  be  required  that  were  in  use  in  the  last 
lesson.  In  addition  to  these  the  girls  must  be  careful  to  have  clean 
aprons  for  the  lesson  on  table  service. 


Have  the  table  set  as  a  review  of  the  work  of  the  last  lesson ;  then 
have  four  or  six  of  the  girls  seated  at  the  table  and  go  through  the 
forms  of  serving  one  another  to  any  simple  meal  upon  which  the  class 
may  decide.  Family  meal  service  should  be  explained  and  demon- 
strated first;  then  service  where  there  is  one  waitress.  Have  one 
girl  act  as  waitress  and  serve  all  the  others.  Let  them  take  turns  in 
offering  and  placing  food,  removing  soiled  dishes,  filling  timablors,  etc. 

LESSONS  VIII  AND  IX.    GENERAL  CLEANING  OF  A  ROOM. 


Rooms  which  are  in  constant  use  should  be  brushed  up  and 
dusted  every  day.  A  thorough  cleaning  of  each  room  in  the  house 
wUl  be  necessary  every  week  or  two,  even  though  the  room  is  brushed 
up  and  kept  in  order  every  day.  First,  all  closets,  drawers,  and  other 
receptacles  in  which  articles  collect  should  be  cleaned;  then  all  large 
movable  articles  should  be  dusted  and  moved  out  of  the  room;  those 
that  are  not  readily  movable  should  be  dusted  and  covered.  The 
floor  should  be  swept  with  the  windows  closed;  then  the  windows 
should  be  opened  and  the  ceiling  and  walls  brushed  with  a  covered 
broom  and  the  dust  allowed  to  settle.  Then  the  floor  should  be 
wiped  with  a  damp  cloth  on  the  broom.  ^  The  woodwork  should  be 
cleaned  with  a  damp  cloth  and  a  soap  that  is  not  too  strong.  Soda 
or  sapolio  should  not  be  used.  The  furniture  should  be  carefully  im- 
covered  and  all  arranged  in  perfect  order. 

The  things  that  are  highest  up  should  be  dusted  first  and  care 
should  be  taken  to  collect  all  dust  in  the  dust  cloth.  The  cloth 
should  be  shaken  out  of  doors  after  collecting  the  dust,  washed 
thoroughly,  and  boiled  after  using.  The  dust  cloth  should  be 
dampened  before  using  on  all  surfaces  except  the  polished  furniture 
and  windows. 

Sweeping  should  be  done  with  short  strokes  and  the  broom  kept 
close  to  the  floor,  so  that  the  dust  will  not  fly  about.  The  comers  of 
the  room  should  be  swept  first,  the  dust  gathered  in  the  center  of  the 

1  If  the  floor  is  of  anfinisbed  wood  it  will  require  a  thorough  scrubbing.  After  sweeping  the  floor  and 
allowing  the  dust  to  settle,  a  smaU  portion  should  be  scrubbed  at  a  time  with  a  floor  brush  and  soap. 
The  grain  of  the  weed  should  be  followed  when  scrubbing.  Scrubbing  water  should  be  changed  fre- 
qoently.  A  cloth  should  be  wrung  out  of  clear  water  for  rinsing  and  drying  the  fl»or. 
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room  and  then  swept  into  the  dust  pan.  The  dust  shoidd  be  burned 
up ;  for  it  may  contain  disease  germs.  The  broom  should  be  cleaned 
after  using. 

Small  rugs  should  be  cleaned  out  of  doors.  They  should  be  swept, 
beaten,  and  reswept,  then  rolled  until  ready  to  put  on  the  floor.  If 
the  rug  is  a  large  one  and  can  not  be  removed,  it  should  be  wiped  over 
with  a  damp  cloth,  rolled  up,  and  the  imder  side  of  the  rug  and  the 
floor  beneath  it  wiped  up. 

After  the  room  has  been  cleaned,  the  windows  should  be  arranged 
so  that  a  supply  of  fresh,  clean  air  can  come  constantly  into  the  room. 
This  is  essential  to  every  room  in  the  house  if  perfect  health  is  to  be 
maintained. 

PRELIMINARY  PLAN. 

It  will  be  well  to  have  Lesson  IX  given  in  one  of  the  homes  some 
day  after  school  hours,  if  possible.  If  that  can  not  be  arranged,  the 
schoolroom  can  be  utilized  as  the  place  for  practice. 

METHOD  OP  WORK. 

Devote  Lesson  VTII  to  a  discussion  of  the  methods  of  cleaning  and 
to  various  short  tasks  about  the  schoolroom.  In  Lesson  IX  have  the 
girls  go  through  the  entire  process  of  cleaning  a  room.  Assign  some 
portion  of  the  task  to  each  one  of  the  girls  so  that  aU  of  them  can  take 
part  in  the  work.  Supervise  the  work  carefully,  assign  home  practice 
in  the  cleaning  of  rooms,  and  have  each  girl  clean  a  room  at  home  once 
a  week  for  a  month 

LESSON  X.  CARE  OF  THE  BEDROOM. 
SUBJECT  MATTER. 

As  soon  as  one  is  dressed  in  the  morning,  the  windows  in  the  bed- 
room should  be  opened  to  air  the  room  and  the  bedclothes  should  be 
separated  and  put  on  chairs  before  the  window  to  air.  The  slops 
should  be  emptied  and  the  chamber  washed  with  cold  water,  using 
a  special  cloth.  The  bowl  should  be  washed  in  warm,  soapy  water, 
which  should  then  be  poured  into  the  chamber  and  used  for  washing 
it.  The  toilet  articles  should  be  washed,  then  the  bowl  rinsed  and 
wiped  dry.  The  slop  jar  should  be  washed  out  thoroughly,  and  fre- 
quently the  slop  jar  and  the  chamber  should  be  washed  out  with 
chloride  of  lime  or  some  other  disinfectant.  The  pitcher  should  be 
filled  with  fresh  water  and  all  articles  arranged  neatly  on  the  wash- 
stand.  If  towels  are  soiled,  clean  ones  should  be  supplied.  The 
bed  should  be  made  carefully,  the  mattress  turned,  the  first  sheet 
tucked  under  the  mattress  all  around,  and  the  other  covers  tucked 
in  at  the  bottom  and  two  sides  of  the  bed.  The  bed  should  be  kept 
free  from  wrinkles  and  smooth  in  appearance.    The  pillows  should 
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be  well  dhakeQ  and  arranged  at  the  head  of  the  bed.  The  floor 
should  be  brushed  up,  the  furniture  dusted,  and  everything  put  in 
place.  The  windows  should  be  left  partly  opened  so  that  the  bed- 
room is  well  aired.  A  sufficient  amount  of  fresh  air  is  absolutely 
essential  in  a  bedroom,  and  it  is  important  that  the  room  be  wdl 
aired  out  during  the  day  and  left  with  windows  open  at  night. 

When  the  room  is  to  be  thoroughly  cleaned,  the  frame  of  the  bed 
should  be  dusted  and  the  bed  made  up.  The  window  shades  should 
be  dusted  and  rolled  up.  Curtains  should  be  well  shaken  and  cov- 
ered if  one  has  a  dust  sheet.  All  small  articles  on  the  bureau,  table, 
and  shelf  should  be  placed  on  the  bed  and  the  whole  covered  with  a 
sheet.  Tables,  chairs,  and  any  other  movable  pieces  should  be 
dusted  and  set  outside  the  room  or  covered.  Rugs  should  be  rolled 
up  and  cleaned  out  of  doors.  The  room  should  be  swept  and  dusted. 
As  soon  as  dust  has  settled,  covers  should  be  removed  from  the  fur- 
niture, and  the  furniture,  rugs,  and  all  small  articles  should  be 
restored  to  their  places.  Shades  should  be  adjusted  and  the  room 
left  in  perfect  order.  The  broom  and  everything  else  that  has  been 
used  in  the  work  should  be  cleaned  and  put  back  into  place. 

PRELmiNAKY  PLAN. 

It  may  be  possible  for  the  teacher  to  give  this  lesson  in  her  own 
bedroom  or  in  the  bedroom  of  some  of  the  neighbors.  Unless  this  is 
feasible  the  only  way  to  have  it  eflfective  is  to  have  the  girls  report 
each  day  on  the  work  they  do  at  home. 

METHOD  OF  WORK. 

Illustrate  each  process  and  give  reasons  for  everything  that  is 
done.  Emphasize  the  importance  of  the  sanitary  care  of  the  bed- 
room, a  regular  time  for  doing  the  work,  and  the  benefit  of  having 
each  member  of  the  family  care  for  her  own  personal  belongings  and 
her  own  portion  of  the  bedroom. 

LESSON  XI.  CARE  OF  LAMPS.» 
SUBJECT  MATTER. 

DirecHoTis  for  cleaning  and  filling  the  lamp. — ^A  bright  light  comes 
from  clean  burners  that  allow  a  good  draft.  This  means  constant 
care  on  the  part  of  the  one  that  looks  after  the  lamps.  In  the  daily 
cleaning  of  lamps,  first  dust  the  chimney  shade  and  the  body  of  the 
lamp.  Wash  the  chimney.  If  sooty,  clean  with  newspaper  before 
washing.  Next,  turn  the  wick  high  enough  to  show  all  the  charred 
part;  cut  this  oflf,  making  it  perfectly  even,  then  rub  with  a  piece  of 

I  It  is  assumed 'that  the  teacher  is  acquainted  with  the  possibilities  of  electricity  and  other  methods  of 
better  lighting  in  country  homes,  and  will  instruct  her  pupils  in  the  economic  use  of  modem  lighting 
fadUties. 
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soft  paper.  Wipe  oflF  the  burner  and  any  other  part  of  the  lamp  that 
seems  oily.  Dry  with  another  cloth.  Fill  the  body  of  the  lamp  with 
oil  within  an  inch  of  the  top,  leaving  plenty  of  room  for  the  gas  that 
may  be  generated  from  the  kerosene.  The  gas  that  is  generated  in 
a  lamp  that  has  been  used  many  times  without  refilling  may  be  a 
source  of  danger. 

When  lighting  the  lamp  first  turn  the  wick  down,  allowing  the 
chimney  to  become  heated  gradually.  If  necessary  to  move  the 
lighted  lamp,  first  turn  the  wick  low.  The  flaring  up  of  the  flame 
smokes  the  chimney.  Do  not  leave  a  lighted  lamp  in  a  room  where 
there  is  no  one  to  watch  it.  When  putting  out  the  light,  blow  across 
the  chimney,  never  down  into  it,  as  this  might  send  the  flame  down 
into  the  kerosene. 

About  once  a  month  give  the  lamp  a  thorough  cleaning.  Spread 
out  a  newspaper  and  take  the  lamp  apart.  Wash  the  chimney  and 
shade  in  hot  water  and  dry  with  a  towel.  Polish,  using  soft  paper. 
Boil  every  part  of  the  burner  in  water  to  which  two  tablespoons  of 
soda  have  been  added.  Put  new  wicks  in  if  all  old  ones  are  dirty. 
Put  the  parts  all  securely  together  again.  Keep  an  old  pan  and  cloths 
exclusively  for  this  purpose,  and  be  very  careful  not  to  get  a  drop  of 
kerosene  or  the  dirty  hands  near  any  foods. 

Have  a  regular  time  of  the  day  for  cleaning  lamps,  preferably 
immediately  after  all  the  morning  work  has  been  done  after  break- 
fast. Do  not  fill  the  lamps  near  the  kitchen  stove.  Do  not  light  a 
match  while  the  oil  can  is  out.  Never  fill  a  lamp  while  lighted  or 
while  near  another  one  which  is  lighted.  If  a  fire  is  caused  by  kero- 
sene, smother  it  with  a  heavy  rug  or  woolen  garment.  Do  not 
attempt  to  put  it  out  with  water. 

PRELIMINARY  PLAN. 

It  will  be  well  to  give  this  lesson  just  before  some  evening  enter- 
tainment at  the  schoolhouse.  If  there  are  no  lamps  at  the  school 
have  a  few  brought  in  from  neighboring  homes.  Secure  an  old  pa.i 
and  cloths  to  use  in  cleaning. 

METHOD  OP  WORK. 

Talk  with  the  girls  about  the  cost  and  properties  of  kerosene  and 
the  danger  of  having  a  hght  near  a  can  of  kerosene.  Explain  the 
draft  by  means  of  which  the  kerosene  can  be  made  to  bum  on  the 
wick,  and  the  danger  if  the  burner  becomes  clogged  up  and  the  draft 
cut  off.  Have  the  lamps  taken  apart,  burners  boiled,  chimneys 
cleaned,  and  body  of  the  lamps  fiUed  and  wiped  off.  Then  have  the 
lamps  lighted  to  see  that  they  bum  properly. 
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LESSON  XII.  PREVENTION  OF  PESTS. 


SUBJECT  BIATTER. 


Household  pests  are  annoying,  dangerous  to  health,  and  destruc- 
tive to  property.  Pests  carry  disease  germs  from  one  person  to 
another  and  from  other  animate  to  human  beings.  Absolute  cleanli- 
ness in  every  part  of  the  house  is  essential  if  the  place  is  to  be  kept 
free  from  pests.  As  a  rule,  pests  flourish  in  dark,  damp,  dirty  places. 
The  housekeeper  can  keep  her  place  free  from  posts  with  the  proper 
care.  If  pests  get  started,  the  housekeeper  should  know  how  to 
exterminate  them. 

A  few  simple  methods  of  extermination  are  here  given: 

Bedbugs, — Kerosene  should  be  po\ired  into  all  cracks  and  a  brush, 
dipped  in  kerosene,  run  briskly  over  all  surfaces.  Care  must  be 
taken  to  have  no  fire  in  the  house  while  this  is  being  done.  Windows 
should  be  open  and  the  room  kept  free  from  dust.  In  four  days  this 
should  be  repeated,  to  kill  any  bugs  that  may  have  just  hatched. 

Cockroaches  and  waterbugs. — A  solution  of  1  poimd  of  alum  to 
3  pints  of  water  should  be  poured  into  all  cracks.  Insect  powder 
and  borax  are  abo  effective.  Absolute  cleanliness  and  freedom  from 
dampness  are  necessary  if  the  house  is  to  be  kept  free  from  roaches. 

Ants, — Oil  of  cloves  or  pennyroyal  on  pieces  of  cotton  batting 
scattered  about  in  the  places  where  ants  appear  will  drive  them 
away.  Saturating  the  nests  with  coal  oil  will  destroy  them.  Food 
which  attracts  ants  should  be  removed  from  places  which  they  arc 
apt  to  reach. 

Rats  and  mice  are  best  exterminated  by  the  use  of  a  trap  or 
some  preparation  like  "Rough  on  Rats."  Traps  should  bo  set 
nightly  and  should  be  scalded  and  aired  after  a  mouse  has  been 
caught.  Rat  holes  may  be  stopped  up  by  sprinkling  with  chloride 
of  lime  and  then  filling  with  mortar  or  plaster  of  Paris. 

Mosquitoes  breed  in  swampy  places  or  in  old  barrels  or  kegs  or 
tin  cans  which  hold  stagnant  water.  Therefore,  if  the  swampy 
places  be  drained  and  the  groimds  about  the  house  kept  free  from 
stagnant  water  the  housekeeper  will  generally  not  be  troubled  with 
mosquitoes.  Empty  barrels  or  kegs  should  be  inverted  and  old  tin 
cans  should  have  a  hole  pimched  in  the  bottom  so  that  they  will 
not  catch  water.  All  high  weeds  near  the  house  should  be  cut  down 
and  destroyed  so  that  they  will  not  provide  a  damp  place  to  harbor 
mosquitoes.  If  it  is  impossible  to  get  rid  of  all  standing  water,  the 
breeding  of  mosquitoes  can  be  checked  by  pouring  kerosene  oil  on 
the  water.  One  oimce  of  oil  on  15  square  feet  of  water  is  suflScient. 
This  will  have  to  be  renewed  at  least  once  in  10  days.  The  doors, 
windows,  and  ventilators  of  the  house  should  be  well  screened  as  a 
protection  against  mosquitoes. 
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Flies  are  one  of  the  greatest  carriers  of  typhoid  and  other  germs 
and  filth  of  all  sorts.  They  can  be  gotten  rid  of  only  when  the 
breeding  places  are  destroyed  and  the  flies  killed  as  rapidly  as  pos- 
sible. Materials  that  attract  flies  should  not  be  exposed  in  and 
about  the  house.  The  house  should  be  well  screened  with  wire  mesh 
or  mosquito  netting  to  keep  out  the  flies.  A  fly  swatter  should  be 
kept  at  hand.  Stables  should  be  cleaned  daily  and  the  barn  lot 
frequently  sprayed  with  kerosene,  creoline,  or  lime. 

Fleas  will  be  troublesome  if  cats  or  dogs  are  kept  in  the  house. 
These  house  pets  should  be  given  frequent  baths,  the  rugs  on  which 
they  lie  should  be  brushed  and  shaken  daily,  and  the  floors  washed 
with  soap  and  water  and  wiped  with  kerosene. 

Moths  are  apt  to  develop  in  woolen  garments  imless  the  gar- 
ments are  thoroughly  shaken  and  absolutely  protected  by  wrapping 
in  newspaper  and  put  away.  Woolen  garments  that  are  used  only 
occasionally  should  be  kept  in  a  light,  dry  place,  handled  frequently, 
and  himg  in  the  sim  occasionally.  Moths  or  carpet  beetles  can  hk 
exterminated  from  carpets  by  applying  kerosene. 

PRELIMINARY  PLAN. 

Give  this  lesson  at  a  time  when  the  girb  are  asking  about  the 
household  pests  or  when  the  school  is  suffering  from  some  pests. 
It  would  be  well  to  have  the  lesson  in  the  spring  just  before  school 
closes,  so  that  the  girls  can  put  into  practice  what  they  learn.  It 
may  be  desirable  to  devote  the  efforts  to  the  destruction  of  one  par- 
ticular pest.    For  example,  a  fly  crusade  may  be  inaugurated. 

METHOD  OF  WORK. 

If  there  are  pests  in  the  schoolroom,  discuss  their  habits,  what 
seems  to  attract  them,  where  they  come  from,  etc.  Have  girls 
report  any  pests  they  have  at  home.  Explain  why  they  are  dan- 
gerous, teU  how  they  can  be  exterminated,  and  assign  to  each  girl 
the  extermination  of  one  household  pest.  Have  her  report  each 
day  the  success  of  her  efforts.    Continue  this  work  for  several  weeks. 

LESSON  Xlll.   REMOVINQ  STAINS,  BLEACHING  FABRICS,  AND 
SETTINQ  COLORS. 

SUBJECT  MATTER. 

As  garments  and  household  linens  are  apt  to  become  stained  and 
thus  lose  their  attractiveness,  it  is  well  to  know  remedies  for  the 
most  common  stains  and  the  principle  upon  which  their  removal 
depends.  All  stains  should  be  removed  as  soon  after  they  occur 
as  possible.  Boiling  water  will  loosen  and  remove  coffee,  tea,  and 
fresh  fruit  stains.    The  stain  should  be  held  over  a  bowl  and  the 
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water  poured  upon  it  with  some  force.  Cold  water  will  remove  stains 
from  blood  or  meat  juice.  Soaking  will  help  in  the  removal  of  blood 
stains.  Rust  stains  can  be  removed  by  wetting  the  stain  with  lemon 
juice,  covering  with  salt,  and  placing  in  the  sun.  Stains  from  stove 
blacking,  paint,  and  grass  can  be  removed  by  soaking  in  kerosene 
and  washing  well  with  soap  and  water.  Ink  stains  can  be  removed 
by  soaking  in  water,  r^oving  as  much  as  possible,  then  soaking  in 
milk.  Stains  from  cream  and  other  forms  of  grease  can  be  washed 
out  in  cold  water,  foDowed  with  warm  water  and  soap. 

White  cotton  and  white  linen  materials  can  be  bleached  by  expos- 
ing while  damp  to  the  sunshine.  If  left  out  overnight  the  bleaching 
process  is  made  effective  by  the  moisture  furnished  by  the  dew  and 
frost.  A  stream  of  steam  from  the  teakettle  may  also  help  the 
bleaching  process. 

Some  colors  are  set  by  the  addition  of  a  small  amount  of  acid  to 
the  first  water  in  which  they  are  soaked,  while  others  are  set  by  the 
use  of  salt.  It  is  necessary  to  try  a  small  amount  of  the  material 
before  dipping  in  the  entire  garment  in  order  to  be  sure  of  results. 
Vinegar  should  be  used  for  blues;  use  one-half  cup  to  one  gallon  of 
water.  Salt  is  most  effective  for  browns,  blacks,  and  pinks.  In 
most  cases  two  cups  of  salt  to  one  gallon  of  cold  water  will  be  enough. 

PEELIMINABY  PLAN. 

The  towels  used  for  drying  dishes  or  the  linen  used  for  some  school 
entertainment  may  have  become  stained  with  coffee,  fruit,  or  some 
other  substance.  Make  this  the  basis  of  a  lesson  and  have  the  girls 
bring  other  things  from  which  they  wish  to  remove  stains.  Each 
girl  should  have  an  article  from  which  to  remove  a  stain.  Let  this 
lesson  be  preliminary  to  the  lesson  on  laundry  work. 

METHOD  OP  WORK. 

Examine  the  various  articles  at  hand  from  which  stains  are  to  be 
removed.  Discuss  the  method  of  removal  and  have  each  girl  work 
on  her  own  stain  until  it  is  as  nearly  removed  as  possible. 

LESSON  XIV.  WASHING  DISH  TOWELS,  SCHOOL  CURTAINS,  ETC. 

SUBJECT  MATTER. 

Dish  towels  should  be  thoroughly  washed  out  at  least  once  a  day. 
Wash  one  piece  at  a  time  (cleanest  first)  in  warm  soapy  water  and 
rinse  in  clear  water  in  another  pan.  Hang  up  in  the  sim,  if  possible, 
so  that  the  air  will  pass  through.  Boil  at  least  once  a  week  in  soapy 
water  to  keep  fresh  and  white.  Sunshine  and  fresh  air  are  valuable 
for  the  purpose  of  bleaching  and  purifying. 
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Wash  the  school  curtains  in  hot,  soapy  water  ;  boD,  rinse,  and  blue 
slightly.  A  small  amount  of  thin  starch  may  be  desirable  for  the 
curtains.    A  thin  starch  can  be  made  as  foDows: 

RECIPE  FOR  THIN  STARCH. 

1  cup  starch.  i  cup  cold  water. 

\  teaspoon  lard.  3  pints  boiling  water. 

Add  the  cold  water  to  the  starch  and  lard,  stir  until  smooth,  then  add  the  boiling 
water  slowly,  stirring  constantly.  Boil  for  several  minutes  in  order  to  cook  the  starch 
thoroughly  ;  then  add  one  pint  of  cold  water  and  a  small  amoimt  of  bluing.  Dilute 
if  necessary. 

Hang  the  curtains  in  the  sun  to  dry,  shaking  well  before  putting  on  the  line  and 
folding  the  edge  over  at  least  6  inches.  Be  sure  to  have  a  clean  line.  When  dry, 
fold  carefully.   A  short  time  before  ironing,  sprinkle  well. 

PRELIMINARY  PLAN. 

It  may  be  desirable  to  give  this  lesson  eai'iier  in  the  course,  if 
cooking  lessons  are  being  given  and  dish  towels  are  in  use,  or  if  the 
school  curtains  are  badly  soiled.  Other  articles  may  be  washed 
if  time  and  facihties  permit. 

METHOD  OF  WORK. 

Discuss  briefly  the  need  for  laundry  work  and  the  general  princi- 
ples. Have  the  girls  each  take  a  tiu^n  washing  the  towels  or  cur- 
tains; examine  the  article  after  it  is  washed  and  give  careful  direc- 
tions for  the  boihng,  bluing,  and  starching.  While  these  processes 
are  being  completed,  have  some  of  the  girls  prepare  the  line.  Have 
two  girls  appointed  to  bring  the  towels  in  oflF  the  Une  before  they  go 
home  from  school. 

LESSON  XV.  IRONING. 

SUBJECT  MATTER. 

To  do  good  ironing  it  is  necessary  to  have  a  firm,  unwarped  ironing 
board.  This  should  be  covered  with  some  thick  woolen  material  and 
a  white  muslin  cover  that  is  clean,  smooth,  and  tightly  drawn. 
The  thick  cover  should  be  tacked  on,  while  the  top  cover  should  be 
pinned  so  that  it  can  be  easily  taken  off  for  cleaning.  A  heavy  holder 
should  be  provided  for  handling  the  irons.  Irons  should  bo  clean 
and  smooth.  Paper  should  be  kept  at  hand  to  keep  the  irons  clean 
and  a  piece  of  beeswax,  sandpaper,  or  salt  should  be  provided  for 
keeping  them  smooth.  A  small  cloth  should  be  used  to  wipe  off  the 
iron  after  using  the  beeswax.  A  newspaper  should  be  spread  on  the 
floor  to  protect  any  pieces  that  may  hang  down  that  far  while  being 
ironed.  The  coarser  towels  should  be  ironed  first,  as  the  irons  grow 
smoother  the  longer  they  are  used.    Starched  pieces  should  not  be 
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ironed  untfl  the  irons  have  become  very  hot.  Every  piece  should  be 
ironed  until  perfectly  dry.  If  the  article  is  first  laid  smooth  it  will 
be  easier  to  iron  it  and  keep  it  in  shape.  As  soon  as  ironing  is  com- 
pleted the  articles  should  be  hxmg  up  to  air  out  well. 


Arrange  to  have  the  ironing  lesson  just  as  soon  after  the  laundry 
lesson  as  possible.  It  wiU  probably  be  easy  to  borrow  the  necessary 
equipment  from  near-by  homes.  Each  girl  can  be  appointed  to 
bring  something  that  will  contribute  toward  the  equipment  and 
one  girl  can  be  appointed  to  have  the  fire  ready  and  another  to  put 
the  irons  on  to  heat  before  the  lesson  hour. 


Call  the  girls  together  early  in  the  morning  or  at  some  other  time 
previous  to  the  lesson  period  and  give  them  directions  for  sprinkling 
the  articles  to  be  ironed.  When  the  class  hour  comes,  demonstrate 
the  method  of  ironing,  folding,  and  hanging  the  articles  and  have 
the  girls  take  turns  doing  the  work. 

LESSONS  XVI  AND  XVI L  CARE  OF  THE  BAliY. 

SUBJECT  MATTER. 

Because  yoimg  girls  are  fond  of  little  children  and  must  often  help 
their  mothers  with  their  baby  brothers  and  sisters,  they  shoidd  know 
how  to  care  for  them.  It  is  essential  that  they  imderstand  the  fol- 
lowing points:  The  httle  body  needs  protection.  The  head  is  soft 
and  the  brain  may  be  injured  by  hard  bumps  or  pressure.  The  skin 
is  tender  and  is  easily  irritated  by  the  bites  of  insects,  friction,  etc. 
Kicking,  wiggling,  etc.,  are  necessary  to  the  development  of  the  baby's 
muscles,  but  the  baby  should  not  be  played  with  all  the  time  for  it  is 
well  for  it  to  he  quietly  a  portion  of  the  time  while  awake.  It  should 
not  be  made  to  sit  up  until  ready  to  do  so.  A  desire  to  creep  should 
be  encouraged.  Standing  or  walking  should  not  be  taught  the  baby 
until  it  tries  to  do  so  for  itself  and  then  it  must  be  helped  very  care- 


The  baby  should  have  plenty  of  fresh  air  and  should  be  allowed  to 
spend  much  of  its  time  out  of  doors.  In  cold  weather  the  baby  must 
be  warmly  covered  and  sheltered  from  high  winds.  Its  eyes  should 
always  be  protected  from  strong  simlight. 

Begular  hours  shoidd  be  observed  for  sleep  and  the  baby  should  be 
put  to  bed  early  at  night.  If  the  house  is  not  well  screened,  a  mos- 
quito bar  should  be  put  over  the  baby's  crib.  Clothing  should  be 
light  and  loose,  so  that  the  body  can  move  freely. 


PRELIMINARY  PLAN. 


METHOD  OF  WORK. 
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Perfect  cleanliness  is  necessary  to  keep  the  baby's  skin  in  good  con- 
dition. A  daily  bath  should  be  given.  A  morning  hour  is  usually 
the  best  time  for  bathing  the  baby,  midway  between  the  meals. 
The  baby  shoidd  be  taught  to  use  the  chamber  before  the  bath 
and  after  the  nap.  Everything  should  be  ready  before  the  baby 
is  undressed.  The  room  should  be  very  warm.  The  water  should  be 
only  moderately  warm  and  shoidd  be  carefully  tested  to  make  sure 
that  it  is  not  too  hot.  The  towels  and  covers  for  the  baby  should  be 
at  hand.  The  head  and  feet  should  be  washed  first,  and  the  body 
soaped  before  putting  the  child  into  the  bath.  Little  soap  should  be 
used  for  washing  the  baby,  for  even  the  best  soap  is  strong  and  apt  to 
irritate  the  deUcate  skin.  The  bath  should  be  given  quickly,  the 
body  wiped  very  dry  and  covered  as  soon  as  washing  is  completed. 

The  baby  shoidd  be  fed  in  small  quantities  at  regular  intervals  and 
given  plenty  of  cold  water  to  drink.  Not  until  11  or  12  months  of 
age  should  it  be  given  sohd  or  semisohd  food.  Even  then  milk  should 
continue  to  form  the  basis  of  the  child's  diet,  and  of  this  a  considerable 
quantity  should  be  used — about  a  quart  a  day  from  the  twelfth 
month  on.  As  the  child  grows  older  a  more  varied  diet  will  be  neces^ 
sary.  The  most  hygienic  methods  of  food  preparation  must  always 
be  observed. 

Certain  foods  should  never  be  given:  Fried  foods,  pastries,  condi- 
ments, pickles,  preserves,  canned  meats,  fish,  pork,  sausage,  cheap 
candies,  coarse  vegetables,  unripe  and  overripe  fruits,  stimulants, 
foods  treated  with  a  preservative  or  coloring  matter,  and  half-cooked 
starches. 


The  teacher  should  talk  with  the  girls  in  order  to  see  what  points  in 
connection  with  the  care  of  the  baby  it  is  necessary  for  them  to  know 
in  order  to  do  their  work  at  home  intelligently. 


It  will  probably  not  be  possible  to  have  anything  more  than  a  class 
discussion  of  the  points  in  question,  but  the  girls'  home  experiences 
ought  to  make  this  discussion  vital.  If  there  is  a  nurse  is  the  neigh- 
borhood who  can  be  secured  to  give  one  lesson  on  the  care  of  the  baby, 
the  teacher  should  supplement  her  own  lessons  with  an  additional 
lesson  by  the  nurse. 

In  connection  with  the  care  of  the  baby  the  teacher  will  be  able  to 
secure  help  from  bulletins  entitled: 

Infant  Care,  Care  of  Children,  Series  No.  2,  Bureau  Publication  No.  8,  Children's 
Bureau,  United  States  Department  of  Labor,  Washington,  D.  C. 

Food  for  Young  Children,  Farmers*  Bulletin  717,  Division  of  Publications,  Department 
of  Agriculture,  Washington,  D.  C. 

The  Care  of  the  Baby,  United  States  Public  Health  Service. 

The  Summer  Care  of  infants.  United  States  Public  Health  Service. 


PBELIMINABT  PLAN. 


METHOD  OF  WORK. 


liBSSONS  IN  CARE  OF  THE  HOME. 


81 


LESSON  XVIII.  COST  OF  FOOD,  CLOTH! NO,  AND  HOUSE. 

SUBJECT  MATTER. 

It  is  of  great  importance  that  all  children  learn  the  value  of  projv 
erty  in  an  elementary  way.  This  will  prepare  them  for  the  knowl- 
edge of  the  cost  of  living  that  is  essential.  They  can  learn  that  the 
cost  of  food  can  be  decreased  by  keeping  gardens  and  by  proper 
choice,  care,  and  handling  of  foods;  that  care  of  clothing  will  reduce 
this  item  of  expense;  and  that  the  owning  of  one's  own  house  and  lot 
is  something  worth  working  for  in  order  to  reduce  the  cost  of  rent. 

PRELIMINARY  PLAN. 

The  teacher  will  have  to  acquaint  herself  thoroughly  with  condi- 
tions in  the  community  so  that  she  can  talk  intelligently  with  the 
giris,  emphasize  the  right  points,  and  give  them  constructive  help. 

METHOD  OP  WORK. 

B^in  with  a  discussion  of  the  cost  of  food ;  how  much  the  children 
earn  or  spend  during  the  week;  and  why  it  is  worth  while  to  cook  and 
sew  well,  and  look  after  property.  Continue  such  discussions  from 
time  to  time  in  connection  with  other  school  work. 

LESSON  XIX.  HOW  TO  KEEP  ACCOUNTS. 

SUBJECT  MATTER. 

It  is  well  for  one  to  keep  a  written  record  of  all  money  received 
and  all  money  spent.  Children  should  be  taught  to  do  this  as  soon 
as  they  are  big  enough  to  have  money  in  their  possession.  A  simple 
little  notebook  in  wluch  all  expenditures  are  entered  on  the  right 
side  and  all  receipts  on  the  left  side,  with  the  balance  drawn  up  each 
week  or  month  will  prove  an  easy  and  satisfactory  method  of  keeping 
accounts.  If  the  little  girl  learns  to  do  this  with  her  pennies,  she 
will  be  better  able  to  take  care  of  the  more  important  household 
accounts  when  she  is  in  charge  of  a  home.  However,  there  will  be 
no  good  incentive  for  her  to  keep  accounts  unless  she  is  endeavoring 
to  save  for  some  good  purpose.  If  she  learns  to  save  for  the  future 
purchase  of  a  book,  a  dress,  or  some  little  treat,  she  will  feel  that 
her  accoimt  keeping  is  worth  while.  As  a  housekeeper  she  will  ap- 
preciate the  importance  of  saving  for  some  future  good  to  the  family — 
a  better  house,  school  for  the  children,  etc. 

PRELIMINARY  PLAN. 

In  order  to  make  the  lesson  on  keeping  accounts  of  vital  interest, 
introduce  it  at  a  time  when  the  girls  in  the  class  are  saving  for  some 
specific  purpose — material  for  a  dress  to  be  made  in  sewing  class, 
refreshments  for  a  party  for  their  mothers,  a  school  library,  or  some- 
thing else  that  will  be  a  pleasure  and  help  in  school  work. 
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METHOD  OF  WORK. 

After  discussing  the  possible  sources  of  income  of  the  girl  and  of 
her  family,  and  the  means  of  increasing  and  taking  care  of  that 
income,  discuss  simple  methods  of  keeping  accounts,  illustrate  them 
on  the  blackboard,  show  how  to  balance  the  accoxmts,  and  see  that 
each  girl  has  a  small  book  for  the  purpose.  It  may  be  necessary  to 
make  or  to  rule  this  book  as  a  portion  of  the  class  exorcise. 

LESSON  XX.  CARE  OF  THE  EXTERIOR  OF  THE  HOUSE. 

SUBJECT  MATTER. 

Closely  allied  to  the  housekeeper's  work  within  the  home  is  the  care 
of  the  exterior  of  the  house  and  its  surroundings.  It  is  absolutely 
necessary  that  the  grounds  be  kept  neat  and  clean.  In  addition  to 
this  they  should  be  made  attractive  by  the  careful  selection  of  a  few 
shrubs  rightly  placed.  While  the  gardens  at  the  Bear  of  the  house 
may  be  planned  solely  for  the  pleasure  and  use  of  the  family,  in 
planning  the  lawn  at  the  sides  and  front  of  the  house  the  neighbors 
and  passers-by  must  be  considered.  The  grounds  should  be  a  picture 
of  which  the  home  is  the  center,  the  shrubs  being  grouped  to  frame 
the  picture.  In  order  to  do  this,  the  center  of  the  yard  should  be 
left  open  with  an  occasional  tree  or  shrub,  so  placed  and  pruned  that 
it  will  not  hide  the  house.  Shrubs  and  vines  should  be  planted  close 
to  the  house  to  break  the  severe  line  between  the  house  and  lawn, 
and  so  utiUzed  as  to  hide  the  sheds.  The  arrangement  and  varieties 
of  shrubs  and  vines  should  harmonize  both  at  the  front  and  sides  of 
the  house.  One,  two,  or  three  kinds  should  be  chosen  as  a  basis. 
If  a  shrub  is  planted  at  one  comer  of  the  house,  the  same  variety 
should  be  planted  at  the  other  end.  Similarly,  the  same  sort  of  vine 
should  be  planted  on  both  sides  of  the  front  porch.  Care  should 
be  taken  that  vines  do  not  cut  off  the  supply  of  light  and  air  from 
the  interior  of  the  house. 

The  following  list  of  shrubs  and  vines  for  planting  close  to  the 
house  may  be  suggestive: 

Shrubs:  Barberry,  doutzia,  forsythia,  hydrangea,  Japanese  quince,  dwarf  euony- 
mus,  lilac,  privet,  spirea,  snowball,  cape  jasmine,  sweet  shrub. 

Vines:  Bo8tx)n  ivy,  clematis,  English  ivy,  honeysuckle,  wistaria,  climbing  roeee, 
climbing  euonymus. 

The  center  of  the  lawn  should  be  left  free  of  unnecessary  walks, 
drives,  piles  of  stones,  or  pieces  of  statuary.  A  few  flowers  should 
be  planted  among  the  shrubs  to  give  color  at  different  seasons. 

The  exterior  of  the  house  itself  must  be  considered,  if  the  picture 
framed  by  the  shrubs  and  vines  is  to  be  a  pleasing  one.  The  house 
should  be  painted  in  a  soft  brown  or  dark  green  to  blend  with  the 
landscape  of  oaks  and  pines.    The  paint  will  help  to  preserve  the 
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house,  but  its  color  must  be  carefully  chosen  in  order  to  give  a  pleas, 
ing  effect. 

The  back  yard  should  be  used  for  vegetable  gardens  with  flower 
borders.  For  this  purpose  a  deep,  rich  soil  is  necessary  and  every 
square  foot  of  space  should  be  utilized.  Every  family  should  learn 
to  make  use  of  an  increased  number  of  vegetables  and  fruits  and  to 
cook  them  in  a  variety  of  ways.  No  crops  should  be  allowed  to  go 
to  waste.  Intensive  12-months  gardening  should  be  practiced.  A 
family  of  five  people  could  be  entirely  provided  with  vegetables 
from  a  garden  less  than  75  by  60  feet. 

With  the  exception  of  sweet  peas,  all  flowers  needed  for  picking 
purposes  should  be  grown  in  the  flower  borders  in  the  back  yard. 
Sweet  peas  should  be  planted  in  rows  in  the  vegetable  section.  The 
attractiveness,  as  well  as  the  usefulness,  of  the  flower  borders  de- 
pends upon  the  choice  and  arrangement  of  flowers.  The  flowers 
should  be  chosen  as  to  height  o£  plants,  color  of  blooms,  and  seasons 
of  blooming.  The  tallest  plants  should  be  placed  at  the  back  of  the 
border;  for  a  border  6  feet  wide  none  of  the  plants  need  be  over  5  feet. 
There  can  be  a  riot  of  colors  if  the  flowers  are  arranged  in  clumps  of 
foiu*  to  six  throughout  the  entire  length  of  the  border.  In  a  well- 
planned  flower  border  some  flowers  should  be  in  bloom  each  month. 
Hardy  perennial  flowers  should  predominate,  with  enough  annual 
flowers  to  flu  up  the  spaces  and  hide  the  soil.  A  surprisingly  large 
number  of  plants  will  be  needed.  Perennial  flowers  should  be  started 
in  seed  beds  in  March  and  the  plants  transplanted  into  the  flower 
borders  in  October.  Annual  flowers  should  be  started  in  flats  in 
early  spring  and  the  plants  transplanted  into  the  flower  borders  in 
April.  The  well-tried,  old-fashioned  flowers  will  give  the  best  satis- 
faction. Every  four  years  the  flower  borders  need  to  be  spaded, 
well  manured,  and  replanted. 

LISTS  OF  FLOWERS  FOR  BORDERS. 

Perennials. — Bleeding  heart,  carnations,  chrysanthemums,  columbine,  coreopsis, 
dahlias,  gaillardias,  golden  glow,  iris,  larkspur,  oriental  poppies,  peonies,  phlox, 
pinks,  platycodon,  snapdragon. 

BienniaU. — Foiget^me-not,  foxglove,  Canterbury  bells,  hollyhock,  sweet-william, 
wallflower. 

Annuals. — African  daisy,  ageratum,  aster,  calendula,  calliopsLs,  balsam,  candytuft, 
cornflower,  cosmos,  marigold,  mignonette,  nasturtium,  petunia,  poppy,  stock,  sweet 
alyasum,  sweet  pea,  verbena,  zinnia,  annual  phlox,  red  sunflower,  cut-and-come- 
again  sunflower. 

Each  home  gardener  will  need  to  study  garden  hterature  to  help 
solve  the  garden  problems,  for  the  day  has  passed  when  one  needb 
only  to  scratch  the  soil  with  a  sheU,  plant  the  seeds  and  receive  an 
abundant  crop.  To-day  successful  gardening  depends  upon  inteUi- 
gent  management  of  the  soil  and  crop,  and  upon  persistent  labor. 
06619**— Bull.  23—17  3 
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Tho  Department  of  Agriculture  at  Washington,  D.  C,  publishes  many 
helpful  farm  bulletins  that  may  be  secured  free  of  charge. 

Many  State  experiment  stations  publish  bulletins  on  vegetable 
growing.  These  bulletins  are  sent  free  of  charge  to  the  people  within 
the  State  on  appUcation  to  the  director  of  the  experiment  station. 
A  few  of  the  bulletins  pubhshed  by  southern  experiment  stations  are: 

The  Home  Vegetable  Garden.— Viiginia  Truck  Experiment  Station,  Norfolk,  Va. 
Truck  Growing  in  North  Carolina. — Department  of  Agricultiu^,  Raleigh,  N.  C. 
Vegetable  Gardening. — Georgia  Experiment  Station,  Experiment,  Ga. 
Farm  Gardens. — Division  of  Extension,  Ck>llege  of  Agriculture,  University  of  Ten- 
nessee, Knoxville,  Tenn. 


Card.— "Bush  Fruits."   Price,  $1.50.   The  Macmillan  Co.,  New  York  City. 
Duncan.— When  Mother  Lets  Us  Garden."    Price,  75  cents.   MofiEat,  Yard  &  Co., 
New  York  City. 

Ely.— Woman's  Hardy  Garden."   Price,, $1.76.   The  Macmillan  Co.,  New  York 

City. 

French.— "The  Beginner's  Garden  Book."   Price,  |1.   The  Macmillan  Co.,  New 
York  City. 

Lloyd.— "Productive  Vegetable  Garden."   Price,  $1.50.   Lippincott  Co.,  Philadel- 
phia. 

The  United  States  Bureau  of  Education  through  its  division  of 
school  and  home  gardens  sends  out  literature  and  gives  direct  assist- 
ance to  those  schools  that  wish  to  have  the  home-garden  work^  car- 
ried on  by  their  pupils. 


The  teacher  should  visit  the  homes  of  all  the  children  in  order  to 
make  herself  familiar  with  the  condition  in  which  their  grounds  are 
kept.  She  may  be  able  to  seeing  permission  from  one  of  the  house- 
keepers to  use  her  grounds  for  the  practice  place  for  the  lesson,  or  it 
may  be  more  desirable  to  give  this  lesson  at  the  school  and  to  conduct 
a  school  garden  as  a  model  home  garden. 


Discuss  the  arrangement  and  care  of  the  home  or  school  grounds. 
Have  the  class  clean  up  the  lawn  and  garden  chosen  for  the  lesson, 
supervising  the  work  carefully.  Assign  the  cleaning  up  of  the  homo 
lawns  or  work  in  the  home  gardens  for  the  coining  week.  Let  this 
lesson  serve  as  a  means  of  interesting  the  girls  in  home  gardening, 
if  that  has  not  already  been  taken  up,  or  of  emphasizing  the  relation 
of  gardening  to  the  housekeeper's  work  if  they  are  already  interested 
in  gardening. 


Books  on  gardening  that  are  useful  far  the  home  garden. 


PRELIMINART  PLAN. 


METHOD  OF  WORK. 


TWENTY  LESSONS  IN  COOKING. 
For  the  Rural  Schools. 


OUTLINE  OP  THE  COURSE. 


Lesson  I.  Disciission  of  foods  and  cooking.  Management  of  the  kitchen  stove.  Cooking  by  dry  heat. 
Baked  vegetables  or  limit. 

Lesson  II.  Water  and  mineral  matter  in  vegetables.  How  to  prepare  and  serve  uncooked  vegetables, 

lettuce,  cress,  cabbage,  etc.  Cooking  by  moist  heat.  How  to  boil,  season,  and  serve  beet  tops,  turnip 

tops,  cabbage  sprouts,  kale,  spinach,  or  other  vegetable  greens. 
Lesson  III.  The  value  of  carbohydrates  in  the  diet.  Potatoes  as  a  source  of  carbohydrates.  The  choice, 

cost,  care,  composition,  food  value,  and  cooking  of  sweet  potatoes  and  white  potatoes.  Baked  squash. 

Steamed  squash. 

'  Lesson  IV.  Fruits— their  food  value  and  use.  Reasons  and  rules  for  canning.  How  to  can  and  use  such 

vegetables  as  beets,  beans,  tomatoes,  and  carrots,  and  such  fruits  as  figs,  grapes,  muscMines,  apples, 

and  peaches.  The  drying  of  fruits  and  vegetables. 
Lesson  V.  Fats  and  oils.  Vegetables,  continued.  Preparation  of  white  sauce  to  serve  with  vegetables. 

How  to  boil,  season,  and  serve  such  vegetables  as  lima  or  butter  beans,  string  beans,  cowpeas,  onions, 

okra,  cabbage,  collards,  com,  beets,  turnips,  or  carrots. 
Lesson  VI.  Cereals— kinds,  composition,  care,  and  general  rules  for  cooking.  Oatmeal,  cracked  wheat, 

hominy  grits ,  com-meal  mush,  or  rice.  Fruits  to  serve  with  cereals— stewed  prunes ,  stewed  apples ,  or 

apple  sauce. 
Lesson  VIL  Classification  of  foods,  reviewed. 
Lesson  vm.  The  planning  and  serving  of  meals. 

Lesson  IX.  MUk.  Care,  cost,  and  food  value  of  milk.  The  value  and  use  of  sour  mUk— cottage  cheese 

clabber.    Rice  or  com  starch  pudding  (plain,  caramel,  or  chocolate). 
Lesson  X.  Soups.  Cream  soups.  Cream  of  carrot,  potato,  or  onion  soup;  green  pea  or  cowpea  soup. 

Toast,  croutons,  or  crisp  crackers  to  serve  with  soup. 
Lesson  XI.  Eggs.  Food  value  and  general  rules  for  cooking.  Eggs  cooked  in  shell,  poached,  scrambled 

and  omelet. 
Lesson  XH.  Simple  desserts.  Custards. 
Lesson  XUI.  Batters.  Com  bread  and  hoe  cake. 

Lesson  XIV.  Batters  (continued).  Methods  of  making  batters  light.  Use  of  sour  milk  and  soda.  Egg 

com  pone  and  com  muffins.  Bakhig-powder  biscuits. 
Lesson  XV.  Meat.  Compositfon  and  food  value.  How  to  make  tough  cuts  palatable.  Pork  chops  with 

fried  apples.  Beef  or  mutton  stew  with  vegetables  and  dumplings.  Rabbit  stew.  Bacon. 
Lesson  XVL  Bt^ed  pork  and  beans  or  baked  cowpeas.  Cora  dodgers. 
Lesson  XVII.  Butter  cakes.  Plain  yellow  cake.  Cocoa,  coffee,  tea. 
Lesson  XVIH.  Yeast  bread. 

Lesson  XIX.  Serving  simple  dinners  without  meat.  Baked  omelet,  macaroni  and  cheese. 
Lesson  XX.  Sugar.  Food  value  and  cooking.  The  use  of  peanuts  in  candy.  Peanut  cookies,  or  peanut, 
molasses,  or  fudge  candies,  to  be  made  for  a  special  entertainment. 


The  teacher  should  learn  how  the  children  m  her  school  Hve  in 
their  own  homes,  what  foods  they  use,  what  foods  they  raise,  and  how 
they  prepare  and  serve  their  foods.  The  instruction  given  in  the 
lessons  should  be  based  on  this  knowledge.  PossibiUties  for  the 
improvement  of  accepted  methods  should  be  considered.  Those 
foods  should  be  used  in  the  recipes  which  the  children  can  aflFord  to 
use  at  home.  They  should  be  encouraged  to  raise  other  foods  in 
their  gardens  and  to  keep  chickens,  pigs,  and  cows. 


SUGGESTIONS  FOR  THE  TEACHER. 
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Elementary  principles  of  nutrition  and  sanitation  should  be 
taught.  Simple  meals  should  be  planned  with  plain  but  wdl-cooked 
dishes.  Variations  should  be  suggested  and  the  value  of  a  mixfed 
diet  emphasized.  Care  should  be  taken  not  to  waste  time  on  points 
that  are  unrelated  to  the  homes  of  the  girls,  except  as  such  points 
may  be  necessary  to  raise  their  ideals. 

All  the  work  should  be  carefully  done.  Sanitary  handling  of  food 
and  care  in  storage  of  foods  should  be  insisted  upon.  Careful  atten- 
tion should  be  given  to  the  dish  washing,  care  of  dish  towels,  etfc., 
emphasizing  those  points  in  sanitation  involved.  The  girls  should 
be  drilled  faithfully  in  all  points  essential  to  the  handling  of  anything 
that  comes  in  contact  with  the  food. 

Proper  methods  of  sweeping  and  cleaning  should  be  employed 
and  thoroughness  practiced  in  every  detail  of  the  work.  Thorough 
drill  in  these  processes  should  be  given. 

The  order  in  which  the  lessons  are  to  be  given  will  be  regulated  in 
part  by  the  season  of  the  year  in  which  they  occur,  the  locality,  the 
foods  obtainable,  and  any  special  local  needs.  However,  care  must 
be  taken  that  the  lessons  occur  in  proper  sequence,  so  that  the  pupils 
will  see  the  relation  of  one  to  the  other  and  will  appreciate  the  value 
of  each.  It  may  be  necessary  to  combine  two  lessons  or  to  give 
only  part  of  a  lesson.  In  some  of  the  lessons  more  recipes  are  sug- 
gested than  could  be  prepared  in  a  brief  period.  In  every  case  the 
choice  of  recipe  will  have  to  be  made  by  the  individual  teacher. 
Wherever  possible,  simple  experiments  to  show  the  composition  and 
eflFect  of  heat  on  food  should  be  used. 

No  attempt  has  been  made  to  give  a  complete  set  of  recipes. 
Those  included  are  chosen  to  illustrate  the  subjects  to  be  discussed  - 
in  the  lessons.  A  few  have  been  taken  from  the  Farmers'  Bulletins 
and  from  circulars  of  the  Extension  Service  of  the  Department  of 
Agriculture.  The  others  have  been  carefully  tested  and  used  with  * 
satisfactory  results.  The  teacher  who  desires  to  make  use  of  a 
greater  number  of  recipes  wiU  do  well  to  supply  herself  with  one  of 
the  textbooks  listed.  Level  measurements  should  be  used  in  the 
preparation  of  all  the  recipes  and  all  the  directions  should  be  care- 
fully followed. 

The  first  few  lessons  are  more  fully  outlined  than  the  others, 
furnishing  suggestions  for  methods  of  procedure  that  can  also  be 
adapted  to  the  later  lessons.  The  teacher  should  have  a  detailed 
plan  for  every  lesson,  outlining  her  method  of  work,  the  leading 
questions  for  the  discussion,  and  the  home  assignment  which  she 
desires  to  make. 

Foods  that  are  in  common  use  are  suggested  for  the  lessons  out- 
lined.  There  will  necessarily  be  exceptions  to  their  use  in  different 
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localities.  If  foods  used  in  the  homes  are  hannful  because  of  the 
manner  in  which  they  are  prepared,  the  teacher  should  do  all  in 
her  power  to  correct  the  custom,  but  she  must  be  careful  not  to 
be  too  radical.  If  the  lessons  given  are  not  repeated  by  home 
practice,  time  wUl  be  practically  wasted.  Simple  meal  service 
should  be  introduced  wherever  possible,  and  as  much  instruction 
on  the  furnishing  and  care  of  the  kitchen  should  be  included  as 
time  permits. 

By  the  time  the  course  is  completed,  the  girl  should  be  able  to 
keep  her  kitchen  in  sanitary  condition,  and  she  should  have  a  knowl- 
edge of  food  values  and  of  the  processes  of  cooking  sufficient  to 
provide  simple,  wholesome  meals  for  her  family. 

For  the  teaching  of  food  values,  it  will  be  helpful  to  secure  the  set 
of  15  food  charts,  that  can  be  obtained  for  $1  from  the  Superintendent 
of  Documents,  Government  Printing  Office,  Washington,  D.  C. 

The  State  Department  of  Education  or  the  State  university,  col- 
lege, or  normal  schools,  through  their  extension  departments,  may 
issue  material  that  will  be  of  help  to  the  rural  teacher  in  planning 
her  lessons. 

The  teachers  will  find  it  helpful  to  secure  and  study  the  Farmers' 
Bulletins  listed  below.  Single  copies  of  these  bulletins  can  be  ob- 
tained free  by  writing  to  the  Division  of  PubUcations,  Department  of 
Agriculture,  Washington,  D.  C. 


No.    34.  Meats:  Compofiltion  and  cooking. 

No.  142.  Principles  of  nutrition  and  nutritive  value  of  food. 

No.  203.  Canned  fruits,  preserves,  and  jelly. 

No.  249.  Cereal  breakfast  foods. 

No.  256.  Preparation  of  vegetables  for  table. 

No.  293.  The  use  of  fruit  as  food. 

No.  369.  Canning  vegetables  in  the  home. 

No.  363.  The  use  of  milk  as  food. 

No.  389.  Bread /and  bread  making. 

No.  391.  Economical  use  of  meat  in  the  home. 

No.  487.  Cheese  and  its  economical  uses  in  the  diet. 

No.  521.  Canning  tomatoes  at  home  and  in  club  work. 

No.  535.  Sugar  and  its  value  as  food. 

No.  559.  Use  of  com,  kafir,  and  cowpeas  in  the  home. 

No.  565.  Com  meal  as  a  food  and  ways  of  using  it. 

No.  653.  Honey  and  its  uses  in  the  home. 

No.  712.  School  lunches. 

No.  717.  Food  for  young  children. 

No.  807.  Bread  and  bread  making  in  the  home. 

No.  808.  How  to  select  foods.   No.  I.  What  the  body  needs. 
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BQUIPMENT  FOR  COOKING  LESSONS. 

The  following  list  of  utensils  would  provide  an  adequate  equip- 
ment for  cooking  lessons.  Some  of  the  utensils  should  be  ordered  in 
larger  numbers,  if  the  class  is  large  and  if  funds  permit.  If  it  is 
possible  to  obtain  serving  dishes,  they  should  be  provided  for  a  small 
number  of  persons  and  used  both  in  class  practice  and  for  social 
purposes.  If  the  school  is  an  active  social  center  and  the  dishes  are 
to  be  in  use  frequently  for  many  people,  the  number  provided  shoidd 
not  be  so  limited.  If  school  lunches  are  served,  each  pupil  may 
well  provide  his  own  dishes.  Dust  cloths,  broom,  etc.,  have  been 
included,  so  that  simple  lessons  in  housekeeping  may  be  given. 


OOOKINO  UTBNSIL8. 


Approximate  cost 

Baking  diflh   $0.30 

Bowls,  mixing,  2  60 

Bread  board  25 

Bread  box  25 

Broom  35 

Bnish,  scrubbing  10 

Brush,  v^etable  10 

Can  opener  10 

Containers,  lard  pails  or  cans  

Corkscrew  -  10 

Cups,  measuring,  2  20 

Cups,  mixing,  2  10 

Cutters  for  biscuits  or  cookies  10 

Dishcloths,  2  10 

Dish  pans,  2  40 

Dish  towels,  6  90 

Double  boiler  75 

Dust  cloths,  6  40 

Dustpan  and  brush  40 

Egg  beater  10 

Flour  sifter  15 

Forks,  6  60 

Frying  pan  90 

Glass  jars,  6  Mason  60 

Grater  10 

Hand  basin  15 

Jelly  glasses,  6  15 

Kettle,  6-quart,  with  lid  40 

Knife,  bread  30 

Knife,  butcher  15 

Knife,  paring  20 

Knives,  case,  6  60 

Meat  grinder  70 

Mop  40 


Approximate  cost 

Molding  board  10.35 

Muffin  tins,  2  sets  20 

Oil  stove   1. 15 

Omelet  pan  25 

Oven   .85 

Pail,  garbage  (covered)  90 

Pails,  water,  2-quart,  6-quart  80 

Pan,  baking  20 

Pan,  cake  10 

Pans,  bread,  4  40 

Pans,  pie,  2  10 

Pitcher,  2-quart  30 

Plates,  6  30 

Ramakin  05 

Rolling  pin  10 

Salt  and  pepper  shakers  30 

Saucepans,  3  (1-quart,  2-quart,  3- 

quart,  with  lids)  60 

S<»p  dish  10 

Spatula  20 

Strainer  15 

Tablespoons,  6  30 

Teakettle   -.40 

Teaspoons,  6  30 

Tray  15 

Wooden  spoons,  2  small  30 

19.  85 


Bowl. 

Cream  pitcher. 
Cups  and  saucers. 
Knives  and  forks. 
Napkins. 


Plates. 
Sugar  bowls. 
Tablecloth. 
Tumblers. 
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rOODS  ANO  COOKKBT. 


A  tttffffetiioe  liMt  of  textbookM/or  ute  in  OementoTf  rural  tehooU. 


Austin,  Bertha  J.— "Domestic  Science.**   Price,  Vol.  1,  60  cents;  Vol.  2,  60  cents. 

Lyons  &  Camahan,  Chicago. 
Oonley,  Emma— "  Principles  of  Cookery."   Price,  60  cents.   American  Book  Co., 

New  York  City. 

Flagg,  EttaP. — "A  Handbook  of  Home  Economics."   Price,  75  cents.  Little, 

Brown  &  Co.,  Boston. 
Jones,  Mary  C. — "Lessons  in  Elementary  Cookery.**   Price,  |1.   Lippincott  Co., 

Philadelphia. 

Kinne,  Helen,  and  Cooley,  Anna  M. — "Food  and  Health.'*   Price,  66  cents.  The 

Macmillan  Co.,  New  York  City. 
Lincoln,  Mary  J.— "The  School   Kitchen  Textbook.*'   Price,  65  cents.  Little, 

Brown  Sc  Co.,  Boston. 
Metcalf,  Martha  L. — "Food  and  Cookery.**   Price,  95  cents.   Industrial  Education 

Co.,  Indianapolis. 

Morris,  Josephine — "Household  Science  and  Arts  for  Elementary  Schools.**  Price, 
60  cents.   American  Book  Co.,  New  York  City. 

Pirie,  Emma  E. — "The  Science  of  Home  Making.*'  Price,  90  cents.  Scott,  Fores- 
man  &  Co.,  Chicago. 

WiMiams,  Mary  E.,  and  Fisher,  K.  R.— "Theory  and  practice  of  Cookery.'*  Price, 
$1.  The  Macmillan  Co.,  New  York  City. 


DETAILED   LESSON    PLANS    FOR   THE   COURSE  IN 

COOKING. 


LESSON  I.  DISCUSSION  OF  FOODS  AND  COOKING. 

Management  of  the  Kitchen  Stove.   Cooking  by  Dry  Heat.   Baked  Vege- 
table or  Fruit. 


Foods. — ^The  body  uses  food  to  build  and  repair  its  tissues,  to  pro- 
vide heat  and  energy,  and  to  regulate  body  processes.  Foods  differ 
from  one  another  in  their  composition  and  in  their  ability  to  perform 
the  work  of  the  body.  These  differences  have  led  to  the  classification 
of  foods  into  five  groups,  which  are  spoken  of  as  the  five  food  stuffs 
or  food  principles. 

Cooking, — While  some  foods  can  be  used  as  they  occur  in  nature, 
most  foods  are  made  more  acceptable  by  the  appHcation  of  heat. 
Heat  softens  the  structure  of  vegetables  and  fruits,  makes  tender 
the  tissues  of  meat,  prepares  starch  for  digestion,  develops  flavor  in 
many  foods,  and  destroys  parasites  and  germs  that  may  be  present 
in  food.  The  five  food  stuffs  are  differently  affected  by  heat,  some 
require  slow  cooking,  others  require  intense  heat.  Hence,  it  is  nec- 
essary to  study  cooking  that  each  food  may  be  properly  prepared. 

The  stove. — knowledge  of  the  construction  of  the  stove  and  the 
methods  whereby  heat  is  obtained  is  necessary  if  one  is  to  be  a  suc- 
cessful cook.  For  aU  stoves  three  things  are  necessary — ^fuel,  a  sup- 
ply of  oxygen,  and  a  certain  degree  of  heat,  known  as  the  kindling 
point,  whereby  the  fire  is  started.  The  supply  of  oxygen  is  regulated 
by  dampers  and  checks  so  arranged  as  to  admit  or  cut  off  the  draft 
of  air. 

The  creative  dampers  are  doors  or  sUdes  that  come  below  the  fire 
box.  When  open  they  admit  the  entrance  of  air,  increase  the  draft 
and  facihtate  combustion. 

The  oven  damper  is  a  flat  plate  which  closes  the  opening  into  the 
chimney  flue  to  decrease  the  drawing  of  the  draft.  When  the  oven 
damper  is  closed,  the  heat  from  the  fire  remains  in  the  stove  and 
passes  aroimd  the  oven. 

Checks  are  sUdes  or  doors  higher  than  the  fire  box,  which,  when 
open,  allow  the  cold  air  to  pass  over  the  fire,  retarding  combustion. 
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A  stove  is  also  provided  with  means  for  disposing  of  the  ashes, 
8oqt,  and  the  gases  formed.  Ail  parts  of  the  stove  are  so  arranged 
that  they  can  be  kept  clean. 

See  Twenty  Lessons  in  the  Oajre  of  the  Home.   Lesson  I. 

PRELIMINARY  PLAN. 

There  should  be  provided  for  this  lesson  some  fruit  or  vegetable 
in  season  (from  the  homes  of  the  pupils,  if  possible)  that  can  be 
cooked  by  dry  heat.  Each  child  may  be  able  to  bring  an  apple  or  a 
I>otato.  The  teacher  should  be  sure  to  have  an  oven  that  can  be 
well  heated  for  baking,  and  to  have  the  fire  well  started  before  the 
lesson  begins,  so  that  the  oven  will  be  ready  for  use.  If  there  is  no 
oven,  a  pan  of  ashes  and  hot  coals  can  be  arranged  to  surround  the 
pan  of  apples  in  such  a  way  that  they  will  bake. 

A  lesson  in  geography  and  nature  study  should  be  correlated  with 
the  cooking  lesson  to  give  the  pupils  opportimity  to  study  the  source 
of  foods  and  the  reasons  for  cooking  foods. 

One  of  the  pupils  should  write  the  recipes  for  the  lesson  on  the 
blackboard  before  the*  lesson  hour. 

RECIPES. 
Baked  Apples. 

Wash  the  apples,  core  them,  and  cut  through  the  skin  with  a  knife  so  that  the  apple 
can  expand  in  baking  without  breaking  the  skin.  Place  the  apples  in  a  baking  dish, 
and  fill  each  center  with  sugar.  Cover  the  bottom  of  the  dish  with  water  one-fourth 
inch  deep  and  bake  until  the  apples  are  soft  (20  to  45  minutes),  basting  them  every 
10  minutes.  Place  them  in  a  serving  dish  and  pour  the  juice  over  them.  Serve  hot 
or  cold. 

Baked  Sweet  Potatoes. 

Scrub  potatoes  carefully  and  place  in  a  baking  pan.  Bake  in  a  hot  oven  from  45 
minutes  to  one  hour.  When  soft,  break  skin  to  let  steam  escape.  Serve  in  an  uncov- 
ered dish. 

See  Farmers'  Bulletin  258,  Preparation  of  vegetables  for  the  table.  Farmers' 
Bulletin  293,  The  use  of  fruit  as  food. 

METHOD  OF  WORK. 

Discuss  very  briefly  the  food  that  is  to  be  cooked  and  the  method 
of  cooking  it.  Have  as  many  apples  or  potatoes  baked  as  there  are 
members  of  the  class  or  as  the  baking  dish  will  hold. 

Assign  tasks  to  special  members  of  the  class. 

Put  the  v^etable  or  fruit  in  the  oven  as  quickly  as  possible  to  bake. 

While  baking  is  in  process  take  up  a  general  discussion  of  foods  and 
cooking,  and  a  special  discussion  of  the  food  which  is  being  used  and 
the  method  of  cooking  employed  in  the  lesson. 

Give  as  thorough  a  lesson  on  the  stove  and  combustion  as  time 
permits.  Examine  the  baked  article  and  discuss  methods  of  serving 
it,  time  for  serving,  etc. 
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Use  the  finished  product  for  the  school  lunch  or  have  it  served 
nicely  in  the  class,  letting  the  pupils  taste  it.  Encourage  them  to 
bring  a  dish  from  home  to  take  the  results  of  their  work  home  for 
the  family  meal  if  a  school  lunch  is  not  served,  or  if  they  do  not  need 
a  hmch.  Give  careful  directions  for  washing  dishes  and  supervise 
the  housework  carefully. 

(It  may  be  necessary  to  go  on  with  some  other  recitation  before 
the  baking  is  completed,  in  which  case  one  member  of  the  class  should 
be  appointed  to  watch  the  oven.) 

Questions  to  serve  as  a  guide  in  the  development  of  the  lesson : 

What  food  have  we  on  hand  for  use  to-day? 
Does  this  food  need  cooking?  Why? 
How  shaU  we  prepare  it  for  cooking? 
How  shaU  we  prepare  the  oven? 
How  shall  we  care  for  the  fire? 
How  long  will  it  be  necessary  to  cook  this  food? 
(Time  the  baking  carefully  and  discuss  more  thoroughly  at  the  close  of  the  lesson.) 
How  can  we  tell  when  it  is  done? 
How  shall  we  serve  it? 
For  what  meal  shall  we  serve  it? 
Of  what  value  is  it  to  the  body? 
iSow  shall  we  wash  the  dishes? 

Home  dssignment.—PvLpila  should  prepare  the  baked  dish  at  homo 
and  report  their  work  at  the  next  lesson. 

LESSON  II.  PREPARING  AND  SERVING  VBQBTABLES. 

Water  and  Mineral  Matter  in  Vegetables.  How  to  Prepare  and  Serve  Un-> 
cooked  Vegetables,  Lettuce,  Cress,  Cabbage,  etc.  Cooking  by  Moist  Meat. 
How  to  Boil,  Season,  and  Serve  Beet  Tops,  Turnip  Tops,  Cabbage  Sprouts, 
Kale,  Spinach,  Mustard,  or  other  Vegetable  Qreens. 


Water. — ^All  fluids  and  tissues  of  the  body  contain  large  quantities 
of  water,  therefore  water  is  regarded  as  one  of  the  most  important 
foodstuffs  required  by  the  body.  Practically  all  foods  contain  some 
water.  The  fresh  vegetables  and  fruits  provide  the  body  with  a 
high  per  cent  of  water. 

Water  is  a  valuable  medium  for  cooking.  As  it  heats,  small 
bubbles  are  formed  which  continually  increase  in  number  and  size, 
but  gradually  disappear.  Some  time  before  the  boiling  point  is 
reached  an  occasional  large  bubble  will  rise  to  the  surface  and  disap-  - 
pear.  The  water  has  then  reached  the  simmering  point,  185^,  a 
temperature  frequently  made  use  of  in  cooking.  When  many 
bubbles  form  and  break,  causing  a  conmaotion  on  the  surface  of  the 
water,  the  boiling  point,  21^°,  has  been  reached. 

Mineral  moMer. — Mineral  matter  is  a  second  foodstuff  that  is 
needed  by  the  body,  but  the  amount  required  is  very  small.    If  a 
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variety  of  food  is  used  there  is  generally  enough  mineral  matter  in 
the  diet.  Fruits  and  vegetables,  especially  fresh  green  v^etables, 
are  comparatively  rich  in  mineral  matter.  Mineral  matter  builds  up 
the  bones  and  certain  tissues  like  hair,  teeth,  and  nails,  and  ^regulates 
tlie  body  processes  by  keeping  the  blood  and  digestive  fluids  in  proper 
condition. 

Green  vegetables. — ^The  green  v^etables  hold  an  important  plac^e 
in  the  diet  because  they  contain  valuable  mineral  salts.  They  also 
contain  a  high  percentage  of  water  and  considerable  cellulose.  With 
few  exceptions  they  should  be  eaten  raw,  because  the  mineral  salts, 
being  soluble,  are  lost  in  the  water  in  which  they  are  cooked,  and 
because  the  cellulose  serves  its  purpose  best  in  the  crisp  form.  Cab- 
bage is  rendered  much  more  diJficult  of  digestion  by  cooking. 
Spinach,  beet  tops,  etc.,  are  more  palatable  cooked.  The  dehcately 
flavored  vegetables  should  be  boiled  in  a  very  small  amoimt  of  water, 
so  that  they  need  not  be  drained.  Thus  the  mineral  matter  will  be 
retained  when  the  vegetables  are  served. 


There  should  be  provided  for  the  lesson  some  fresh  vegetables  in 
season  (from  the  home  of  the  pupils,  if  possible),  one  that  can  be 
cooked  by  boiling,  and  one  that  can  be  served  uncooked  with  a  simple 
dressing. 

One  of  the  pupib  should  write  the  recipes  on  the  blackboard  before 
the  lesson  hour. 


Waah  yegetablee  thoroughly,  leaving  in  cold  water  to  criap,  if  wilted.  Keep  cool 
until  ready  to  serye,  then  arrange  neatly  and  drees  with  salt,  vinegar,  and  oil  as 
desired,  or  prepare  a  French  dressing  as  follows: 


Wash  yegetablee  carefully,  put  on  to  cook  in  boiling  water.  Delicately  flavored 
vegetables  (spinach,  celery,  fresh  peas,  etc.)  will  require  but  little  water  and  that 
should  be  allowed  to  boil  away  at  the  last.  If  spinach  is  stirred  constantly,  no  water 
need  be  added.  Starchy  vegetables  should  be  completely  covered  with  water,  and 
strong-flavored  vegetables  (as  turnips,  onions,  cabbage,  and  cauliflower)  should  be 
cooked  in  a  large  amount' of  boiling  water. 

After  vegetables  have  cooked  for  a  few  minutes  salt  should  be  added,  one  teaspoon- 
ful  to  each  quart  of  water. 

1  It  may  be  well  to  omit  firoiii  this  lesson  the  uncooked  vegetable  that  is  served  In  the  form  of  a  salad  and 
to  stye  it  at  some  other  time.  It  is  not  well  to  attempt  to  teach  more  than  the  girls  can  master  thoroughly. 


FBELIMINART  PLAN. 


RECIPES. 


Preparation  of  Fresh  Green  Vegetables,^ 


French  Dressing. 

^  teaspoon  salt.  1  tablespoon  vinegar. 

\  teaspoon  pepper.  3  tablespoons  salad  oil. 

Stir  briskly  until  thoroughly  combined  and  use  at  once. 

Recipe  for  boiling  and  seasoning  fresh^  green  vegetables. 
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Cook  Hie  vegetable  until  it  can  be  easily  pierced  with  a  fork.  Let  the  water  boil 
away  at  the  last.  If  necessary  to  drain,  do  so  as  soon  as  the  vc^table  is  tendei*. 
Season  with  salt,  pepper,  and  butter  teaspoon  salt,  i  teaspoon  pepper,  and  i  tpble- 
spoon  butter  to  each  cup  of  vegetable). 


Discuss  the  boiling  of  water  and  its  value  in  cooking.  Have  the 
girls  observe  and  describe  the  boiling  of  water. 

If  a  new  tin  saucepan  or  other  bright  tin  vessel  is  at  hand  to  heat 
the  water  in,  the  changes  which  take  place  as  the  temperature  in- 
creases will  be  more  readily  apparent  and  the  girls  will  enjoy  watching 
the  process. 

Discuss  why  one  vegetable  is  to  be  cooked  and  the  other  served 
imcooked. 

Emphasize  the  cleaning  of  the  vegetable,  its  structure,  composition, 
and  the  effect  of  the  boiling  water  upon  it. 

After  the  vegetable  has  been  put  on  to  cook,  discuss  the  method  of 
seasoning  or  dressing  the  vegetable  which  is  to  be  served  imcooked, 
and  have  it  prepared  to  serve  attractively  on  the  plates.  Especial 
emphasis  should  be  placed  on  the  use  of  fresh,  green  vegetables. 

Continue  the  discussion  of  vegetables,  having  the  members  of  the 
class  suggest  others  that  can  be  prepared  as  a  salad  or  cooked  in  the 
manner  illustrated,  writing  the  list  on  the  blackboard  for  them  to 
copy  in  their  books. 

When  the  cooked  vegetable  is  tender  have  it  drained,  seasoned, 
and  served,  and  serve  the  imcooked  vegetable  at  the  same  time. 

When  ready  for  serving,  have  the  pupils  arrange  their  plates  and 
forks  carefully,  then  have  them  all  sit  down  but  the  two  who  pass  the 
two  vegetables.  Be  sure  that  the  pupils  eat  carefully  and  nicely. 
Emphasize  housework  as  on  previous  day. 

Questions  to  serve  as  a  guide  in  the  development  of  the  lesson : 

How  shall  we  prepare  our  vegetables  for  serving? 
Of  what  value  is  hot  water  in  cooking  food? 
How  must  the  vegetable  be  prepared  for  boiling? 
Does  this  v^etable  contain  any  water? 
Will  it  be  necessary  to  add  any  more? 
Will  it  be  necessary  to  cover  the  saucepan? 

How  hot  must  the  water  be  kept?   How  can  one  tell  when  the  water  is  suffi- 
ciently hot? 

How  can  we  determine  when  the  food  has  cooked  long  enough? 
How  shall  we  serve  this  vegetable? 
How  does  boiling  compare  with  baking? 

In  time?   In  flavor?   In  amount  of  fuel  used?   In  amount  of  work  necessary  ? 

Home  assignment. — Practice  in  the  boiling  and  Serving  of  vegetables. 


See  Farmers'  Bulletin  256,  The  preparation  of  vegetables  for  the  table. 


METHOD  OF  WORK. 


LESSONS  IN  COOKIKQ. 


LESSON  III.  THE  VALUE  OF  CARBOHYDRATES  IN  THE  DIET. 

Potatoes  as  a  Source  of  Carbohydrates.  The  Choice,  Cost,  Care,  Composi- 
tion, Pood  Value,  and  Cooking  of  Sweet  Potatoes  and  White  Potatoes, 
Baked  Squash,  Steamed  Squash. 

SUB.TECT  MATTER. 

Carbohydrates. — third  class  of  food  stuffs  required  by  the  body 
is  known  as  the  carbohydrates  or  sugars  and  starches.  This  class 
of  foods  is  used  as  fuel  for  the  production  of  heat  and  en^gy  in  the 
body.  Excess  of  carbohydrates  may  be  stored  in  the  body  as  latty 
tissue. 

Potatoes. — ^Potatoes  are  a  cheap  source  of  carbohydrates.  They 
are  also  valuable  for  their  mineral  matter  and  for  the  large  quantity 
of  water  which  they  contain.  Three-fourths  of  the  potato  is  water. 
The  framework  of  the  potato  has  a  basis  of  cellulose,  which  is  an 
indigestible  carbohydrate  material.  Potatoes  have  only,  a  small 
amoimt  ot  cellulose,  however,  and  they  are  comparatively  easy  of 
digestion.  When  dry  and  mealy  they  are  most  easy  of  digestion. 
Sweet  potatoes  contain  a  larger  per  cent  of  sugar  than  white  potatoes 
and  the  cellulose  in  sweet  potatoes  softens  more  quickly  when  cook- 
ing. When  used  tor  a  meal,  potatoes  should  be  supplemented  by 
some  muscle-building  food,  such  as  milk,  cheese,  eggs,  fish,  or  meat. 

PRELIMINARY  PLAN. 

At  some  previous  period  the  teacher  should  have  discussed  with  the 
girls  the  use  of  potatoes  and  learn  from  them  the  various  ways  in  which 
they  cook  them  in  their  homes.  She  should  determine  upon  some 
recipes  for  the  lesson  that  will  increase  the  variety  of  ways  in  which 
potatoes  can  be  served  and  will  improve  the  methods  Used. 

Elach  girl  should  be  asked  to  bring  one  or  two  potatoes  for  the 
lesson.  It  will  be  well  to  cook  in  class  the  kind  of  potato  that  is 
cheapest  and  most  commonly  used  in  the  community.  The  best 
methods  of  cooking  and  means  of  securing  variety  should  be  empha- 
sized. 

RECIPES. 
Mashed  Potatoes, 

6  potatoes.  1  tablespoon  butter. 

}  cup  hot  milk  or  cream.  1  teaspoon  salt. 

Wash  and  pare  potatoes,  boil,  drain,  dry,  and  maah  (with  a  potato  masher)  in  the 
saucepan  in  which  they  were  cooked.  Beat  them  until  very  light  and  creamy;  add 
hot  milk,  butt^,  and  salt  and  beat  again,  reheat,  and  serve.   Servos  6  to  8. 

Browned  Potatoes. 

Wash,  scrub,  and  pare  potatoes  of  uniform  size.   Parboil  10  minutes,  then  put  in 
dripping  pan  with  meat  or  on  a  rack  in  a  baking  pan. 
Baste  with  fat  every  10  minutes  when  meat  is  basted. 
Allow  about  40  minutes  for  the  potatoes. 
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Experiment  to  show  presence  of  starch  in  potatoes. 

Scrub  and  pare  a  potato.   Examine  a  thin  cross  section. 

Grate  the  potato.   Remove  the  coarse  shredded  portion.  Examine. 

Examine  the  liquid  and  note  any  sediment. 

Heat  the  liquid  and  stir  until  boiling.   How  has  it  changed? 

Examine  portion  of  grater.   How  has  the  color  changed?  Why? 

Fried  Sweet  Potatoes. 

Cut  cold  boiled  potatoes  in  one-fourth  inch  slices,  season  with  salt  and  pepper, 
put  into  a  hot,  well-greased  frying  pan,  brown  on  one  side,  turn  and  brown  on  the 
other  side. 

Glazed  Sweet  Potatoes. 

6  sweet  potatoes.  4  tablespoons  boiling  water. 

)  cup  sugar.  1  tablespoon  butter  or  other  fat. 

Scrub,  pare,  and  boil  potatoes  10  minutes  in  salted  water;  drain,  cut  in  halves 
lengthwise  and  put  into  a  buttered  baking  pan.  Make  a  sirup  of  sugar  and  water » 
boil  3  minutes,  add  butter.  Baste  potatoes  with  sirup,  put  into  a  hot  oven,  cook  15 
minutes,  or  until  browned,  basting  every  5  minutes.   Serves  8  to  10. 

Steamed  Squash. 

Prepare  squash  as  for  baking,  put  in  steamer  over  boiling  water,  and  cook  90  minutes 
or  until  soft.  Then  scrape  squash  from  shell,  maah,  and  season  with  butter,  salt, 
and  pepper. 

Baked  Squash. 

Wipe  shell  of  squash,  cut  it  into  pieces  for  serving,  remove  seeds  and  stringy  pcnrtion, 
place  in  a  dripping  pan,  and  bake  in  a  slow  oven  three-quarters  of  an  hour  (until 
tender).   Serve  at  once. 

See  Farmers'  Bulletin  256,  The  preparation  of  vegetables  for  table. 

METHOD  OF  WORK. 

Discuss  the  composition  and  structure  of  the  potato.  Read  over 
and  discuss  the  recipes  that  are  to  be  used. 

Make  assignments  for  work.  After  the  potatoes  have  been  put 
on  to  cook,  have  the  class  examine  a  raw  potato,  following  the 
directions  given.* 

If  one  of  the  recipes  requires  the  use  of  the  oven,  be  careful  to  hvsve  the 
potatoes  for  it  prepared  first  and  as  quickly  as  possible.  It  may  be 
necessary  to  proceed  with  another  class,  assigning  one  pupil  to  take 
care  of  the  baking.  Special  attention  should  be  given  to  careful 
serving  of  the  potatoes. 

Home  assignment, — Before  the  next  lesson  each  pupil  should  be 
able  to  report  that  she  has  cooked  potatoes  at  home,  using  the  recipes 
learned  in  class. 

I  Squash  is  another  vegetable  containing  a  high  percentage  of  carbohydrate.  The  recipe  for  squash  can  . 
be  prepared  at  this  time  or  made  use  of  in  some  other  lesson. 
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LESSON  IV.  FRUITS  AND  VEGETABLES. 

Food  Value  and  Use  of  Fruits.  Reasons  and  Rules  for  Canning.  How  to 
Can  and  Use  such  Vegetables  as  Beets,  Beans,  Tomatoes,  and  Carrots, 
and  such  Fruits  as  Figs,  Grapes,  Muscadines,  Apples,  and  Peaches.  The 
Drying  of  Fruits  and  Vegetables. 

SUBJECT  MATTER. 

Fruits  impart  palatability  and  flavor  to  other  foods  and  exercise 
a  favorable  influence  upon  the  digestive  organs,  though  their  food 
value  is  low.  They  contain  a  high  percentage  of  water  and  only  a 
small  percentage  of  nutrients.  Most  fruits  are  eaten  raw.  Raw 
fruits  are  exceedingly  valuable  to  the  body  because  of  the  fresh 
acids  they  contain.  Cooking  softens  the  cellulose  of  the  fruit  and, 
therefore,  renders  some  fruits  more  easy  of  digestion.  The  cooking 
of  fruit  is  of  value  chiefly  for  the  purpose  of  preservation. 

The  drying  of  fruits. — Fruits  are  dried  so  that  they  may  be  pre- 
served for  use.  Bacteria  and  molds,  which  cause  the  decay  of 
fruits,  need  moisture  for  development  and  growth.  If  the  moisture 
in  fruits  is  evaporated,  the  fruits  will  keep  indefinitely.  Dried 
fruits  and  vegetables  can  be  easily  and  inexpensively  prepared, 
therefore  the  practice  of  drying  is  feasible  if  one  is  so  situated  that 
the  fruit  or  vegetable  can  be  exposed  to  the  hot  sun  in  a  dean,  dry 
place.  When  dried  fruits  are  to  be  used,  they  must  be  washed 
thoroughly  and  soaked  for  several  hours,  or  overnight,  in  water,  so 
as  to  restore  as  much  water  as  possible.  They  shoidd  be  cooked 
until  soft  in  the  same  water  in  which  they  are  soaked. 

Canning  and  preserving. — Simple  methods  of  preservation  are 
desirable  in  order  that  vegetables  and  fruits  be  made  of  value  for  a 
longer  period  of  time  than  through  their  ripening  season.  Canning 
ia  one  of  the  methods  most  commonly  employed  in  the  home,  for  it 
is  easily  done,  and  canned  fruits  will  keep  indefinitely.  Fruit  which 
is  to  be  canned  is  first  sterilized  by  boiling  or  steaming,  in  order  to 
destroy  all  germs  and  spores.  This  can  be  adequately  accomplished 
by  boiling  20  minutes,  but  a  shorter  time  is  sometimes  sufficient 
AH  germs  must  also  be  destroyed  on  the  cans  and  on  everything 
which  comes  in  contact  with  the  food  in  order  to  inswe  complete 
success.  This  will  likewise  require  20  minutes  boiling  or  steaming. 
Jars,  tops,  dipper,  and  funnel  should  aU  be  placed  in  cold  water, 
heated  until  water  comes  to  the  boiling  point,  and  left  in  the  water 
until  just  before  sealing.  It  wiU  be  sufficient  to  dip  the  rubbers  into 
the  boiling  water.  After  the  fruit  has  been  put  into  the  can,  it  must 
be  sealed  so  that  it  is  perfectly  air-tight.  In  order  to  do  this,  it  is 
necessary  to  have  good  tops,  with  new,  pliable  rubbers,  and  to  fit 
tlicra  tightly. 
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When  the  jar  is  to  be  filled,  it  should  be  placed  on  a  board  or 
wooden  table,  or  on  a  cloth  wrung  out  of  hot  water,  and  filled  to 


Sugar  is  not  essential  to  sterilization  and  is  used  only  to  improve 
the  flavor.  Both  fruits  and  vegetables  can  be  canned  without 
sugar.  However,  fruits  canned  with  a  large  amount  of  sugar  do  not 
spoil  readily,  for  germs  develop  slowly  in  a  thick  sirup. 

Methods  of  canning. — The  simplest  method  of  canning  is  the  open- 
kottle  method  employed  for  small,  watery  fruits,  such  as  berries, 
grapes,  tomatoes,  etc.  The  fruit  is  boiled  in  an  open  kettle  (which 
permits  of  the  evaporation  of  some  of  the  water  in  the  fruit)  and  trans- 
ferred at  once  to  a  steriUzed  jar  which  is  immediately  sealed.  The 
open-kettle  method  of  canning  is  not  satisfactory  for  those  vegeta- 
bles containing  only  a  small  amount  of  acid,  nor  is  it  satisfactory  for 
all  fruits.  A  safer  method  and  one  that  secures  more  complete  steri- 
lization without  serious  change  of  flavor  in  the  fruit  is  that  known  as 
the  cold-pack  method.  After  being  transferred  to  the  cans  the 
vegetable  or  fruit  is  subjected  to  an  additional  period  of  heating  of 
considerable  length,  or  to  three  periods  of  briefer  length  on  three 
successive  days.  If  the  three  periods  of  sterihzation  are  used,  the 
process  is  known  as  the  intermittent  method. 

The  single  process  method  is  described  in  the  recipe  for  canned 
beets.  The  intermittent  process  proves  more  satisfactory  for  canned 
beans. 


The  teacher  should  ascertain  what  fruits  and  vegetables  are  most 
abimdant  and  select  those  that  the  class  can  provide  for  canning. 

Each  girl  should  be  asked  to  bring  some  vegetable  or  fruit,  some 
granulated  sugar,  and  a  jar  in  which  to  can  her  fruit.  If  the  school 
does  not  possess  enough  kettles  or  saucepans  in  which  to  do  the  cook- 
ing, kettles  or  saucepans  may  be  borrowed  from  the  homes. 

Only  one  fruit  or  one  vegetable  should  be  taken  up  at  a  time,  for  the 
preparation  necessarily  varies  slightly  and  the  different  methods  will 
prove  confusing.  It  is  not  necessary  to  confibae  the  choice  of  fruits 
and  vegetables  to  those  mentioned  in  the  recipes  included.  The 
teacher  will  find  it  necessary  to  base  her  instruction  on  the  products 
of  the  particular  time  and  place  of  the  lesson.  The  principles  of  can- 
ning should  be  taken  up  at  some  other  period,  if  possible,  that  the 
cooking  lesson  may  be  devoted  entirely  to  practical  work. 


Scald  and  peel  the  tomatoes.  Boil  20  minutes.  Sterilize  the  jars,  covers,  and  rub- 
bers. Stand  jars  on  a  cloth  in  a  pan  of  hot  water.  Fill  jars  with  hot  tomatoes,  being 
careful  to  fill  to  overflowing,  and  to  expel  all  air  bubbles  from  the  jar.  Adjust  rubber 
and  cover.    Seal.   Allow  to  cool.   Test,  label,  and  set  away  in  cool,  dry,  dark  place. 


overflowing. 


PRELIMINARY  PLAN. 


RECIPES. 


Canned  Tomatoes. 
(Open-kettle  method.) 
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Canned  Grapes. 
(Open-kettle  metbod.) 

6  quarts  of  grapes.  .  1  quart  of  sugar.  1  gill  of  water. 

Squeeze  the  pulp  of  tiie  grapes  out  of  the  skins.  Cook  the  pulp  5  minutes  and  then 
rab  through  a  sieve  that  is  fine  enough  to  hold  back  the  seeds.  Put  the  water,  skins, 
and  pulp  into  the  preserving  kettle  and  heat  slowly  to  the  boiling  point.  Skim  the 
fruit  and  then  add  the  sugar.    Boil  15  minutes.    Put  into^ars  as  directed. 

8weet  grapec  may  be  canned  with  less  sugar;  very  sour  grapes  may  require  more 
sugar. 

Canned  Peaches. 
(Intermittent  process.)  ^ 

Use  firm,  solid  fruit.  Peel  and  cut  in  half.  If  cling-stone  peaches  are  used,  they 
may  be  canned  whole.  Fill  each  jar  as  the  peaches  are  peeled  and  add  water  so  that 
they  will  not  discolor.  When  the  jar  is  entirely  filled,  put  on  the  rubber  and  the  Ud,  but 
do  no  fasten  the  lid  down.  Then  place  the  jar  on  a  rack  or  folded  cloth  in  a  large  kettle 
that  can  be  closely  covered.  Put  in  enough  water  to  reach  up  several  inches  on  the 
jars,  cover  the  kettle,  and  bring  the  water  to  the  boiting  point.  When  hot,  lift  the  lids 
and  add  sugar,  if  it  is  to  be  u^tad,  from  one-fourth  cup  to  one  cup  of  sugar  for  each  quart 
of  fruit.  When  the  boiling  point  is  again  reached,  boil  for  10  minutes.  Fasten  down 
the  lids  and  boil  for  10  minutes  longer.  Set  in  a  place  free  from  drafts.  On  two  succes- 
sive days  return  the  jars  to  the  kettle  and  boil  for  20  minutes.  Do  not  loosen  the  lids 
after  the  jars  have  been  sealed. 

Canned  Beets. 
(Single  process.) 

Boil  the  beets  until  they  are  three-fourths  done  and  the  skins  come  off  easily.  Re- 
move the  skins  and  pack  the  beets  in  a  jar  carefully.  Cover  with  boiling  water,  to 
which  one  tablespoon  of  salt  is  added  for  each  quart,  put  the  top  on  the  jar,  but  do 
not  fasten  it  down.  Place  the  jar  on  a  rack  or  a  folded  cloth  in  a  large  kettle  that  can 
be  closely  covered.  Pour  enough  water  into  the  kettle  to  reach  within  2  inches  of  the 
top  of  the  jar,  cover  the  kettle,  bring  to  the  boiling  point,  and  boil  15  minutes,  then 
iasten  the  lid  on  securely  and  boil  for  one  and  one-half  hours  or  two  hours.  Put  aside 
to  cool  in  a  place  that  is  free  from  drafts.  As  the  water  around  the  jar  boils  down 
replenish  with  bailing  water,  never  with  cold. 

Canned  String  Beans. 
(Intermittent  process.) 

Wafih  and  string  fresh,  tender  beans.  Put  into  a  sack  or  wire  basket  and  dip  into 
boiling  water  for  10  minutes.  Drain,  cool  slightly,  and  pack  in  jars,  within  1  inch  of 
the  top.  Add  one-fourth  teaspoonful  of  salt  to  each  pint  jar  and  fill  with  cold  water. 
Put  on  the  rubbers  and  lids,  but  do  not  fasten  the  lids  down.  Then  place  the  jars  on  a 
rack  or  folded  cloth  in  a  large  kettle  that  can  be  closely  covered.  Poiur  enough  water 
into  the  kettle  to  reach  up  within  2  inches  of  the  top  of  the  jars,  cover  the  kettle,  bring 
to  the  boiling  point,  apd  boil  for  15  minutes.  Then  fasten  on  the  lids  and  boil  for  45 
minutes.  As  the  water  around  the  jars  boils  down  replenish  it  with  boiling  water, 
never  with  cold  water.  Put  to  cool  in  a  place  that  is  free  from  drafts.  On  two  succes- 
sive days  return  the  jars  to  the  kettle  without  opening  the  lids  and  boil  for  one  hour. 

Farmers'  Bulletins:  No.  203,  (banned  fruits,  preserves,  and  jellies;  No.  256,  Prepara- 
tion of  vegetables  for  the  table;  No.  359,  Canning  vegetables  in  the  home;  No.  521, 
Canning  tomatoes  at  home  in  club  work;  United  States  Department  of  Agriculture 
Bulletin  123,  Professional  Paper.  Extension  course  in  vegetable  foods.  Supt.  of 
Documents,  Government  Printing  Ofice,  Washington,  D.  C.  Price  10  cents. 
96619^— BULL.  23—17  4 
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Dried  Com, 


Pick  the  com  early  in  the  morning.  Inunediately  husk,  dlk,  and  cut  the  com 
from  the  cob.  Spread  in  a  very  thin  layer  on  a  board,  cover  with  mosquito  netting 
which  is  kept  sufficiently  elevated  so  that  it  will  not  come  in  contact  with  the  torn, 
place  in  the  hot  sim  and  l^ve  all  day.  Before  the  dew  begins  to  fall  take  into  the 
house  and  place  in  an  oven  that  is  slightly  warm.  Leave  in  the  oven  over  night 
and  place  out  in  the  sim  again  the  next  day.   Repeat  this  process  imtil  absolutely  dry. 


If  possible,  let  each  girl  can  a  jar  of  vegetables  or  fruit  for  her  own 
home.    If  the  class  is  large,  let  girb  work  in  groups  of  two  or  three. 

Begin  the  lesson  with  a  very  brief  discussion  of  how  to  prepare 
fruit  for  canning. 

Let  the  girls  proceed  with  the  practical  work  as  quickly  as  possible. 
Demonstrate  the  method  of  filling  and  sealing  the  jaxs. 

Assign  the  care  of  the  jars  and  the  intermittent  canning  on  suc- 
ceeding days  to  members  of  the  class  and  hold  them  responsible 
for  the  completion  of  the  work. 

The  drying  of  some  vegetables  can  be  undertaken  at  school  and 
carefully  followed  from  day  to  day.  It  will  give  the  girls  an  inter- 
esting problem. 

LESSON  V.  FATS  AND  OILS.  VEQBTABLES--(continued). 

Preparation  of  White  Sauce  to  Serve  with  Vegetables.  How  to  Boil,  Season, 
and  Serve  such  Vegetables  as  Lima  or  Butter  Beans,  String  Beans,  Cow- 
peas,  Onions,  Okra,  Cabbage,  Collards,  Corn,  Beets,  Turnips,  or  Carrots. 


Fats  and  oils. — Butter  and  cottonseed  oil  belong  to  the  class  of 
foodstuffs  known  as  fats  and  oils.  They  increase  the  fuel  value 
of  those  dishes  to  which  they  are  added. 

Fats  supply  heat  and  enei^  to  the  body  in  concentrated  form. 
For  this  reason  they  should  be  used  in  limited  quantity.  Fats 
undergo  several  changes  during  the  process  of  digestion,  and  the 
excessive  use  of  fat  interferes  with  the  digestion  of  other  foods  and 
throws  a  large  amount  of  work  upon  the  digestive  organs.  Cooked 
fats  are  more  difficult  for  the  digestive  organs  tomse  than  uncooked 
fats.  Other  foods  cooked  with  the  hot  fat  are  rendered  difficult  of 
digestion. 

Vegetables. — ^Vegetables  should  be  used  when  in  season,  as  they 
are  always  cheapest  and  at  their  best  then.  They  keep  best  if  in  a 
cold,  dry,  and  dark  place. 

It  is  necessary  to  .cook  most  vegetables,  because  they  contain 
cellulose  and  raw  starch,  which  are  indigestible.  In  old  or  exceed- 
ingly large  vegetables  the  cellulose  may  be  very  tough;  hence  long 
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String  beans  are  hung  up  to  dry  and  kept  for  winter  use. 
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cooking  is  necessary.  They  should  be  cooked  only  until  they  are 
tender.  Longer  cooking  may  destroy  the  flavor,  render  the  vege- 
table difficult  of  digestion,  and  cause  the  color  to  change.  In  very 
young  vegetables  the  cellidose  is  delicate,  and  if  young  vegetables  do 
not  contain  much  starch  they  may  be  eaten  raw. 

When  cooked  vegetables  are  served  they  are  usually  seasoned 
and  dressed  with  butter  or  oil  (for  one  cup  vegetables  use  i  teaspoon 
salt,  i  teaspoon  pepper,  and  i  tablespoon  fat  or  oil),  or  a  sauce  is 
prepared  to  serve  them. 

PBELIMINABT  PLAN. 

It  may  be  well  to  have  a  preliminary  lesson  devoted  to  the  simple 
experiments  with  flour,  liquid,  and  fat,  in  order  to  determine  the 
best  method  of  combining  white  sauce.  However,  if  the  lesson 
period  is  of  sufficient  length  a  few  of  these  experiments  can  be  per- 
formed in  connection  with  the  lesson. 

There  should  be  provided  for  the  lesson  some  v^etable  that 
is  improved  by  serving  with  white  sauce,  and  sufficient  milk,  butter, 
or  other  fat,  flour,  and  salt  for  the  sauce  and  the  experiments.  Dis- 
cuss with  the  children  the  fat  that  is  used  in  their  homes  in  oi'der 
to  know  what  is  available. 

The  recipes  should  be  written  on  the  blackboard  before  the  lesson 
hour. 

RECIPES. 
Cowpeas. 

Cowpeas  should  be  cooked  soon  after  gathering,  in  order  to  preserve  their 
fine  flavor.  Cook  the  green  cowpeas  (in  pod  or  shelled)  in  boiling  salted  water  until 
tender.  Season  and  serve.  Dried  cowpeas  should  be  soaked  over  night  (seven  or 
eight  hours),  then  boiled  till  tender.  After  absorbing  water  the  dried  cowpeas  will 
have  increased  in  size  until  each  cup  makes  nearly  two  and  one-half  cups  of  cooked 
peas. 

Okra. 

The  yoimg  pods  of  okra  should  be  boiled  in  salted  water  until  tender  (about  20 
minutes),  drained,  and  seasoned  with  butter,  salt,  and  pepper.  Cream  can  be  added 
if  desired. 

Collards. 

After  washing  collards  thorou^y,  add  to  a  large  amount  of  rapidly  boiling  water, 
and  boil  for  15  or  20  minutes  or  imtil  perfectly  tender.  Season  with  salt,  pepper,  and 
butter  or  serve  with  white  sauce. 

Stewed  Onums. 

1  quart  onions.  2  tablespoons  butter. 

}  cup  milk.  i  teaspoon  salt. 

White  pepper. 

Peel  onions  imder  cold  water.   Cook  until  tender  in  boiling  water  (45  to  60  minutes), 
changing  the  water' at  the  end  ot  5  minutes  and  again  in  10  minutes.   Do  not  cover 
the  kettle  while  the  onions  are  boiling.   Drain,  and  serve  with  one  cup  white  sauce, 
or  add  milk,  butter,  and  pepper,  cook  15  minutes,  and  just  before  serving  add  salt. 
-Serves  six. 
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Cabbage. 

Cut  cabbage  into  quarters  and  soak  one-half  hour  in  cold  salt  water  to  draw  out 
insects.  Chop  and  cook  till  tender  in  a  large  amount  of  boiling  water  20  minutes. 
Add  salt.  Leave  kettle  uncovered.  Drain  and  serve  with  butter,  salt,  and  pepper 
or  with  a  sauce.  Longer  cooking  renders  the  cabbage  dark  in  color  and  difficult  of 
digestion. 

Carrots. 

Scrape  the  carrots  and  cut  them  into  large  dice  or  slices.  Add  to  boiling  salted 
water  and  boil  until  tender  (from  30  to  45  minuted).  Drain  and  season  with  butter, 
salt,  and  pepper,  or  serve  with  white  sauce. 

String  Beans. 

String  the  beans  if  necessary  and  cut  them  into  2-inch  lengths.  Add  to  boiling 
water.  Boil  rapidly  with  the  cover  partially  off  of  the  saucepan  for  from  one  to  three 
hours,  but  be  careful  not  to  overcook.  Turn  into  a  colander  and  let  cold  water  run 
upon  them.    Reheat  with  seasonings  of  salt,  pepper,  and  butter  or  white  sauce. 

Salt  pork  may  be  boiled  with  the  beans  to  give  them  added  flavor. 

See  Farmers'  Bulletin  No.  256,  "The  preparation  of  vegetables  for  the  table." 

Experiments  to  show  nature  of  starch. 

1.  Mix  )  cup  cold  water  quickly  with  1  tablespoon  floiu*.    Let  stand. 

2.  Mix  J  cup  cold  water  very  slowly  with  1  tablespoon  flour.  Let  stand.  Compare 
with  No.  1. 

3.  Mix  i  cup  cold  water  very  slowly  with  1  tablespoon  sugar.  Let  stand.  Com- 
pare with  No.  2. 

4.  Mix  i  cup  cold  water  very  slowly  with  1  tablespoon  flour,  heat,  stirring  con- 
stantly.  Observe  result. 

5.  Heat  )  cup  water;  when  boiling  add  1  tablespoon  flour  all  at  once.  Stir. 

6.  Heat  J  cup  water;  when  boiling  add  1  tablespoon  flour  which  has  been  rubbed 
smooth  by  slowly  adding  2  tablespoons  cold  water  to  it.   Compare  with  No.  4. 

7.  Heat  J  cup  water;  when  boiling  add  1  tablespoon  flour  which  has  been  rubbed 
smooth  with  1  tablespoon  creamed  butter. 

8.  Heat  1  tablespoon  butter,  add  1  tablespoon  flour,  then  add  slowly  i  cup  boiling 
water,  stirring  constantly. 

9.  Heat  }  cup  water;  when  boiling  add  slowly  to  1  tablespoon  flour  which  has  been 
thoroughly  mixed  with  J  cup  sugar.   Stir  till  thickened. 

10.  Heat  1  tablespoon  dry  flour  in  frying  pan.  Taste.  Slowly  add  J  cup  cold 
water,  then  heat,  stirring  to  keep  smooth.   Taste.   Compare  with  No.  4. 

WhiU  Sauce. 

2  tablespoons  butter  or  other  f&t.        1  teaspoon  salt. 
2^  tablespoons  flour.  i  teaspoon  pepx)er. 

1  cup  milk  (heated). 

Sufficient  for  1  pint  vegetables. 

First  method. — Heat  the  butter.  When  it  bubbles  add  flour  and  seasoning,  mix 
well,  add  hot  milk  gradually,  stir  constantly,  and  allow  the  mixture  to  thicken  and 
bubble  each  time  before  adding  another  portion  of  milk. 

After  the  milk  has  been  added,  cook  10  minutes,  stirring  frequently.  Serve  hot 
over  hot  vegetables. 

Second  method. — Scald  the  milk,  cream  the  cold  butter  by  stirring  with  a  spoon 
until  soft.  Add  the  flour  to  the  softened  butter  and  stir  until  smooth;  then  add  hot 
milk;  cook  over  water  for  \  hour,  stirring  occasionally;  add  seasoning  and  serve. 


Digitized  by 


LESSONS  IN  COOKING. 


53 


Third  method. — Scald  one-half  the  milk;  add  remaining  cold  milk  slowly  to  flour; 
Btir  this  mixture  into  hot  milk  and  cook  i  hour  over  water,  stirring  occasionally;  then 
add  seasoning  and  butter  and  stir  imtil  butter  is  melted.  Serve. 

METHOD  OF  WORK. 

Review  facts  on  boiling  vegetables  learned  in  previous  lesson. 
Have  pupils  put  water  on  to  boil  and  prepare  vegetable  for  cooking. 
If  experiments  are  to  be  made,  they  can  be  performed  while  vege- 
tables are  cooking.  If  they  have  been  prepared  previously,  they 
can  be  reviewed  in  discussion  at  this  time.  Prepare  white  sauce  by 
demonstration,  using  the  method  which  seems  most  practical. 
Have  vegetables  drained,  dried,  and  added  to  white  sauce.  When 
weU-heated,  serve. 

QtLCstions, 

What  facts  regarding  the  boiling  of  vegetables  did  we  learn  in  the  last  lesson? 
Does  the  vegetable  that  we  are  to  cook  to-day  differ  in  any  marked  way  from  those 
we  cooked  before?  Can  we  follow  the  same  rule  in  cooking  it? 
Can  we  add  the  flour  directly  to  the  cold  milk?  To  hot  milk? 
How  shall  we  combine  the  white  sauce? 
With  what  other  vegetables  can  white  sauce  be  used? 

Home  assignment. — Each  pupil  should  prepare  some  vegetable  and  serve  it  with 
white  sauce  before  the  next  lesson. 

LESSON  VI.  CEREALS. 

Kinds,  Composition,  Care,  and  General  Rules  for  Cooking  Cereals.  Oat- 
meal, Cracked  Wheat,  Hominy  Qrits,  Corn-meal  Mush,  Rice.  Fruits  to 
Serve  with  Cereals — Stewed  Prunes,  Stewed  Apples,  or  Apple  Sauce. 

SUBJECT  MATTER. 

The  term  cereals"  is  applied  to  the  cultivated  grasses — ^rice, 
wheat,  com,  rye,  oats,  and  buckwheat.  They  are  widely  grown 
throughout  the  temperate  zone  and  are  prepared  in  varied  forms  for 
use  as  food.  Cereals  contain  a  high  per  cent  of  starch  and  a  low  per 
cent  of  water,  with  varying  proportions  of  mineral  matter  and  fat. 
In  addition  to  these  four  foodstuffs  already  studied,  cereals  contain 
a  small  amoxmt  of  another  foodstuff  known  as  protein,  a  muscle- 
building  material.  For  the  most  part  the  cereals  contain  a  large 
amount  of  cellulose^  which  is  broken  up  during  the  process  of  prepara- 
tion for  market  and  requires  long  cooking  before  ready  for  use  by  the 
body.  The  digestibihty  of  the  cereals  depends  upon  the  amoimt  of 
cellulose  which  they  contain  and  the  thoroughness  of  cooking. 
Cereals  are  palatable  and  they  are  valuable  because  they  can  be 
blended  in  various  ways  with  other  substances  in  cooking.  They  are 
beneficial  to  the  body  because  they  act  mechanically  on  the  digestive 
oi^ans  to  stimulate  them.  The  cereal  is  made  more  attactive  by 
serving  a  fresh  or  cooked  fruit  as  an  accompaniment. 
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PRELIMINARY  PLAN. 

The  cereals  should  be  discussed  in  a  nature  study  or  geography 
lesson,  and  two  or  three  kinds  that  are  commonly  used  should  be 
brought  from  the  homes  by  the  girls.  If  cereals  are  not  commonly 
used  as  breakfast  foods,  the  lesson  can  be  a  means  of  introducing 
them.  Some  girls  should  bring  a  little  milk  and  sugar  to  serve  with 
the  cooked  cereal.  Apples  or  prunes  should  be  brought  to  cook  and 
serve  with  the  cereal. 

RECIPES. 
OtUmeal, 

3  cupe  boiling  water.  1  cup  oatmeal. 
1  teaspoon  salt. 

Add  oatmeal  slowly  to  boiling  salted  water. 

Boil  10  minutes,  stirring  constantly,  then  cook  slowly,  preferably  over  water,  at 
least  one  and  one-half  hours  longer;  the  flavor  is  developed  by  longer  cooking. 
Serves  six. 

Cracked  Wheat. 
Follow  recipe  for  oatmeal,  using  1  cup  cracked  wheat. 

Hominy  OriU. 
Follow  recipe  for  oatmeal,  using  1  cup  hominy  grits. 

Corn-meal  Mush. 

4  cupe  boiling  water.  1  cup  com  meal. 

1  teaspoon  salt. 

Add  corn  meal  slowly  to  boiling  salted  water. 

Boil  10  minutes,  stirring  constantly,  then  cook  slowly  three  hours  longer,  preferably 
over  water.    Serves  6  to  8. 

Boiled  Rice. 

3  quarts  boiling  water.  1  cup  rice. 

2  teaspoons  salt. 

Pick  rice  over  carefully  and  wash  thoroughly.  Add  it  so  gradually  to  the  boiling 
salted  water  that  the  water  will  not  stop  boiling.  Partly  cover  and  cook  20  minutes, 
or  until  the  grains  are  soft;  turn  into  a  colander  and  pour  cold  water  through  it,  drain, 
dry,  and  reheat  in  hot  oven  with  door  open.  Serve  hot  as  a  vegetable  or  as  a  simple 
dessert  with  cream  and  sugar.   Serves  6  to  8. 

Slewed  Prunes. 

i  pound  prunes.  1  quart  cold  water. 

Wash  the  prunes  in  two  or  three  waters,  then  soak  them  in  cold  water  for  several 
hours.  Heat  them  in  the  water  in  which  they  are  soaked,  and  cook  slowly  until 
tender,  an  hour  or  more.   Serves  6  to  8. 

Stewed  Applet. 

10  apples.  \  cup  sugar. 

}  cup  water. 

Cook  sugar  and  water  together  until  it  boils. 

Wash,  pare,  and  cut  apples  into  quarters;  core,  and  slice  quarters  lengthwise  into 
^-inch  slices;  put  apple  slices  into  boiling  sirup  and  cook  slowly  until  tender.  Re- 
move from  sirup  at  once  and  let  sirup  boil  down  to  thicken. 
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Apple  Sauce. 


10  apples. 


i  cup  sugar. 


}  cup  water. 

Wipe,  quarter,  core,  and  pare  sour  apples;  add  the  water  and  cook  until  apples 
begin  to  soften;  add  the  sugar  and  flavoring,  cook  until  apples  are  very  soft,  then 
press  through  a  strainer  and  beat  well.   Serves  8  to  10. 

See  Farmers'  Bulletins:  No.  249,  Cereal  Breakfast  Foods;  No.  565,  Com  Meal  as  a 
Food  and  Ways  of  Using  It.  United  States  Department  of  Agriculture,  Bulletin  123. 
Professional  Paper,  Extension  course  in  V^table  Foods.  Supt.  of  Documents, 
Government  Printing  Office,  Washington,  D.  C. 


As  soon  as  the  class  meets  discuss  the  recipes  briefly  and  put  the 
ccureals  on  to  cook  at  once.  Prepare  the  fruit.  While  the  long  cook- 
ing of  the  cereal  is  in  progress  discuss  the  composition,  food  value, 
and  methods  of  using  cereals.  Then  go  on  with  another  lesson  and 
call  the  class  together  for  serving  later  in  the  day.  Serve  the  fruit 
and  cereals  together. 

LESSON  VII.  CLASSIFICATION  OF  FOODS  (Reviewed). 
SUBJECT  MATTER. 

Those  foods  which  build  up  and  repair  the  tissues  of  the  body  are 
called  protein  foods,  muscle  builders,  or  flesh  formers.  Meat,  fish, 
poultry,  eggs,  cheese,  milk,  cereals,  legumes,  and  nuts  are  classed  as 
protein  foods. 

Those  foods  which  serve  solely  as  fuel  for  the  body — providing  heat 
and  enei^ — are  classed  imder  two  groups:  The  carbohydrates  (sugar 
and  starches),  which  the  body  is  able  to  use  in  relatively  large  quan- 
tities; and  the  fats  and  oils,  which  the  body  can  not  use  in  such 
lai^e  quantities,  but  which  yield  a  large  amount  of  heat  and  energy. 
Protein  also  serves  as  fuel,  though  tissue  building  is  regarded  as  its 
special  function.  Sugars  and  starches  are  abimdant  in  fruits  and 
vegetables.  Fats  and  oils  are  found  in  meats,  fish,  milk,  and  in  some 
vegetable  foods.  Heat-giving  food  may  be  stored  in  the  body  as 
fatty  tissue. 

Mineral  compounds  must  be  present  in  our  food  to  help  in  the  reg- 
ulation of  the  body  processes  and  to  enter  into  the  composition  of 
the  structure  and  the  fluids  of  the  body.  Mineral  compounds  are 
best  supplied  by  the  fresh  green  vegetables,  fruits,  and  milk. 

Water  is  absolutely  essential  to  the  body  and  is  present  in  large 
quantity  in  many  foods,  and  is  combined  with  many  other  foods 
during  the  processes  of  cooking. 

One  or  more  of  the  foodstuffs  sometimes  predominate  in  a  single 
food.    For  example,  rice  is  almost  entirely  carbohydrate;  butter 
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almost  pure  fat.  Occasionally  we  find  a  food  that  contains  all  the 
five  groups  of  food  principles.  Milk  is  an  example  of  such  a  food 
and  milk  contains  all  five  food  principle  in  such  proportion  as  to 
supply  all  the  nourishment  which  the  baby  needs  during  the  early 
months  of  its  life.  As  the  baby  grows  older,  foods  rich  in  carbohy- 
drates must  be  added  to  the  diet  in  order  to  supply  a  sufficient 
amount  of  energy  for  activity.  Wheat  contains  all  that  the  body 
needs  for  nourishment  except  for  the  absence  of  water.  This  lack  is 
usually  remedied  by  the  addition  of  water  when  cooking. 


FroieinJoodM. 

Meats. 

Fish. 

Poultry. 

EggB.  ' 

Cheese. 

Milk. 

Cereals. 

Wheat. 

Oatmeal. 

Rye. 
Legumes. 

Peas. 

Beans. 

Lentils. 

Peanuts. 
Nuts. 

Cream. 
Butter. 
Lard. 
Fat  meats. 
Fish. 
Salad  oil. 
Nuts. 
Chocolate. 


CarhoJiydrate  foods. 

Sugar. 

Honey. 

Syrup. 

Winter  vegetables. 

Potatoes. 

Parsnips,  etc. 
Cereal  preparations. 

Meals. 

Flours,  etc. 
Fruits. 

Prepared  foods. 
Bread. 
Crackers. 
Macaroni. 
Jellies. 
Dried  fruits. 
Candy. 

Foods  rich  in  mineral  maUer. 

Fruits. 
Vegetables. 

Spinach. 

Tomatoes. 

Onions. 

Turnip  tops. 

Cauliflower. 
Cereals. 

Grits  and  other  coarse  preparations. 


CJioice  of  food. — Our  diet  must  be  carefully  chosen  to  give  a  needed 
variety  and  to  properly  combine  the  foods  so  that  we  may  have  the 
right  amount  of  all  the  foodstuffs.  Each  meal  should  contain  some 
protein  food,  some  fats  or  carbohydrates,  some  mineral  matter,  and 
water.  All  five  forms  of  foodstuffs  must  occur  in  the  day's  diet. 
The  greater  part  of  the  water  which  the  body  needs  should  be  taken 
between  meals. 

See  Farmers'  Bulletins:  No.  142,  Principles  of  nutrition  and  nutritive  value  of 
food;  No.  712,  School  lunches;  No.  808,  How  to  select  foods.  No.  I,  What  the  body 
needs. 
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METHOD  OF  WORK. 

Review  the  foods  discussed  in  the  previous  lessons  and  sum  up 
the  classification  of  foods,  being  sure  that  the  pupils  can  name  com- 
mon examples  of  each.  Discuss  simple  combinations  for  the  differ- 
ent meals,  using  dishes  already  prepared  in  the  course  and  creating 
an  interest  in  other  recipes  to  be  prepared  in  the  succeeding  lessons. 

LESSON  VIII.  THE  PLANNING  AND  SERVING  OF  MEALS. 

SUBJECT  MATTER. 

Experience  has  shown  that  some  foods  are  more  acceptable  at  one 
time  of  day  than  other  foods,  and  that  foods  are  more  pleasing  in 
certain  combinations  than  in  others.  The  choice  of  food  will  also 
depend  upon  the  season  of  the  year.  For  example,  a  breakfast  is 
made  up  of  simple  foods  that  are  not  highly  seasoned  nor  subjected 
to  elaborate  methods  of  cooking.  A  fruit,  a  cereal,  and  bread,  with 
possibly  eggs  or  meat,  are  served  at  breakfast.  A  beverage,  usually 
hot,  is  added  to  breakfast  by  most  people. 

Fundamentally,  dinner  consists  of  a  hot  meat  or  other  protein  dish 
with  one  or  two  vegetables.  Soup,  salad,  and  a  sweet  dessert  are 
often  served  with  the  dinner.  The  soup  is  served  before  the  meat 
course  and  the  salad  and  dessert  follow  the  meat  course.  The  dessert 
may  be  a  fruit,  a  cooky,  or  other  pastry,  a  pudding  or  a  frozen  dish. 

Lunch  or  supper  may  be  a  very  simple  meal,  consisting  of  a  soup 
with  crackers,  one  protein  dish  (eggs,  milk,  or  meat)  with  bread  and 
stewed  fruit,  or  a  salad  with  a  simple  dessert. 

EXAMPLES  OF  WELL-CHOSEN  MENUS. 

Breakfast. 

No.  I.  Apple  sauce.  Hominy  or  oatmeal. 

SausEige  or  bacon.  Milk  toast. 

No.  II.  Baked  apples.  Cracked  wheat. 

Eggs  in  the  shell.  Corn  muffins. 

No.  III.  Stewed  figs  or  berries.  Commeal  mush. 

Poached  eggs.^  Toast. 

DinTier. 

No.     I.  Pork  chops.  Fried  apples.  Mashed  turnips. 

Baked  sweet  potatoes.  Bread. 

Rice  pudding. 

No.    II.  Beef  or  mutton  stew.  Spinach  or  turnip  tops. 

Biscmts.  Cornstarch  pudding. 

No.  III.  Baked  beans  or  cowpeas.  Creamed  cabbage  or  collards. 

Fried  sweet  potatoes.  Com  dodgers. 

Grape  sauce. 

Supper. 

No.     I.  Egg  com  pone.  Buttermilk  or  sweet  milk. 

Stewed  apricots  or  other  fruit.  Peanut  cookies. 

No.   II.  Omelet.  Creamed  potatoes.  Com  bread. 

Fresh  fmit. 

No.  III.  Cream  of  carrot  soup.  Cottage  cheese. 

Biscuits.  Simp. 
See  Farmers'  Bulletins:  No.  717,  Food  for  young  children;  No.  808,  How  to  select 
foods;  No.  I,  What  the  body  needs. 

1  Eggs  should  be  omitted  from  the  breakfast  menu  if  they  are  not  easily  obtainable. 
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The  table  should  always  be  neatly  set  with  individual  places 
arranged  for  each  one  who  is  to  partake  of  the  meal.  Each  place  should 
be  wide  enough  for  a  plate  with  a  knife  and  spoon  at  the  right  and  a 
fork  at  the  left.  A  tumbler  should  be  placed  at  the  point  of  the 
knife  and  a  napkin  at  the  left  of  the  fork.  Everything  placed  on  the 
table  should  be  perfectly  clean,  the  napkin  should  be  neatly  folded, 
and  all  the  articles  should  be  uniformly  arranged  to  give  a  neat  ap- 
pearance to  the  table.  A  flower  or  plant  in  the  center  of  the  table 
will  add  to  its  attractiveness.  Salt,  pepper,  sugar,  vin^ar,  and  any- 
thing of  the  sort  that  may  be  needed  with  the  meal  should  be  arranged 
near  the  center  of  the  table  where  it  can  be  easily  reached.  Fresh 
water  should  be  poured  into  the  tumblers  just  before  the  meal  is 
served.  The  bread,  butter,  etc.,  can  be  placed  on  the  table  several 
minutes  before  the  meal  is  annoxmced,  but  the  hot  dishes  should  be 
placed  immediately  before  the  family  is  seated. 

PRELIMINART  PLAN. 

If  Lesson  VI,  entitled  ''Setting  and  Clearing  the  Table"  (as  out- 
lined in  the  course  on  the  care  of  the  home),  has  been  given,  this  les- 
son can  be  devoted  to  what  to  serve  and  how  to  serve  it,  or  this  les- 
son can  precede  the  lesson  on  table  service.  The  manner  of  serving 
can  be  demonstrated  in  the  next  lesson  in  connection  with  the  course 
in  the  care  of  the  home. 

Simple  equipment  for  family  service  will  be  required  if  the  form  of 
serving  is  to  be  taken  up.  For  class  practice  a  table  for  four  can  be 
arranged.  This  will  necessitate  a  table  cover,  five  or  more  dinner 
plates,  four  butter  dishes  or  plates,  four  tumblers,  four  cups  and 
saucers,  four  knives,  four  forks,  f oiu*  teaspoons,  four  napkins,  a  platter, 
one  serving  spoon,  and  one  serving  fork. 

METHOD  OF  WORK. 

Discuss  meal  service  both.from  the  standpoint  of  choice  and  com- 
bination of  foods  and  from  the  method  of  service.  Have  the  class 
plan  one  meal,  then  go  through  the  form  of  serving  that  meal  at  a 
table.  In  the  absence  of  a  table  the  top  of  the  desks  can  be  used  for  a 
table.  Later  in  the  course  the  teacher  should  plan  to  combine  this 
lesson  with  a  cooking  lesson  and  have  the  food  served.  In  each  cook- 
ing lesson  suggestions  for  the  service  of  the  food  should  be  made  and 
each  cooked  dish  should  be  carefully  served.  Interest  in  this  lesson 
may  be  increased  by  allowing  the  children  to  make  original  menus, 
and  if  they  are  having  some  lessons  in  drawing,  simple  menu  cards 
may  be  planned  and  executed. 
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LESSON  IX.  MILK. 

Care,  Cost,  and  Pood  Value  of  Milk.  Value  and  Use  of  Sour  Milk— Cot- 
tage Cheese,  Clabber.  Rice  or  Cornstarch  Pudding  (Plain,  Caramel,  or 
Chocolate). 

SUBJECT  MATTER. 

Milk  contains  all  the  foodstuflfs  which  the  body  requires^  and  there- 
fore is  capable  of  sustaining  life  for  comparatively  long  periods.  It 
is  one  of  the  most  important  protein  foods,  but  it  contains  so  small  a 
per  cent  of  carbohydrate  (milk  sugar)  that  for  the  adult  it  must  be 
supplemented  with  carbohydrate  foods.  For  the  baby,  milk  is  a  i>er- 
fect  food,  and  it  is  a  valuable  adjunct  to  the  diet  of  all  children. 
One  quart  of  milk  should  be  allowed  for  the  diet  of  each  child  daily 
after  the  twelfth  month.  The  diet  of  the  adult  can  well  be  supple- 
mented by  the  use  of  milk.  The  greatest  care  should  be  exercised  to 
protect  milk  from  dust  and  dirt,  for  it  is  easily  contaminated  and  may 
be  the  means  of  carrying  disease  germs  to  the  body.  The  changes 
which  milk  imdergoes  when  souring  do  not  render  it  harmful  to  the 
body.  For  many  people  buttermilk  is  more  easy  of  digestion  than 
sweet  milk,  because  of  the  changes  produced  by  souring  and  the  absence 
of  fat.  Sour  milk  is  of  value  in  cooking,  producing  a  tender  bread 
which  can  readily  be  made  light  by  the  addition  of  soda — one  teaspoon 
of  soda  to  1  pint  of  sour  milk  that  has  clabbered. 

In  the  preparation  of  cheese,  the  whey  is  separated  from  the  curds, 
thus  extracting  most  of  the  water,  sugar,  and  salts,  and  leaving  a  sub- 
stance rich  in  protein  and  fat.  Cheese  is  of  value  in  cooking,  for  it 
increases  the  food  value  of  those  foods  to  which  it  is  added. 

PRELIMINAEY  PLAN. 

The  teacher  should  make  inquiries  a  few  days  in  advance  to  be  sure 
that  1  quart  of  sour  milk  can  be  secured,  and  when  it  is  brought, 
she  should  examine  it  to  see  that  it  is  in  proper  condition  to  make  cot- 
tage cheese.  She  should  arrange  to  have  about  1  quart  of  sweet 
mUk  brought  and  such  other  supplies  as  are  necessary  for  the  pudding. 

Opportunity  can  be  found  to  discuss  the  use  of  left-over  cereal  by 
the  preparation  of  the  rice  pudding,  if  the  teacher  provides  some  cold 
cooked  rice  for  the  lesson.  In  the  absence  of  cold  rice,  the  corn- 
starch pudding  can  be  prepared. 

RECIPES. 
CoUage  Chee$e. 

Heat  Bour  milk  slowly  until  the  whey  risee  to  the  top,  pour  the  whey  off,  put  the 
curd  in  a  bag  and  let  it  drip  for  six  hours  without  squeezing.  Put  the  curd  into  a 
bowl  and  break  fine  with  a  wooden  spoon;  season  with  salt,  and  mix  into  a  paste  with 
a  little  cream  or  butter.  Mold  into  balls,  if  desired,  and  keep  in  a  cold  place.  (It  ia 
best  when  fresh.) 

See  F^umer's  Bulletin  No.  363,  The  Use  of  Milk  as  Food;  No.  487,  Cheese  and  ita 
Economical  Uses  in  the  Diet. 
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Rice  Pudding. 

\  cup  boiled  rice.  J  cup  sugar. 

2  cups  milk.  \  teaspoon  salt. 

2  eggs.  \  teaspoon  vanilla. 

Scald  the  milk  and  add  the  rice,  heat  until  rice  is  soft;  add  well-beaten  yolli  ot 
^fgs,  sugar,  and  salt;  cook  three  minutes,  over  water;  remove  from  fire;  add  the  well- 
beaten  whites  and  flavoring,  and  serve  cold.    Serves  8. 

Cornstarch  Pudding. 

i  cup  sugar.  3  cups  milk. 

5  tablespoons  cornstarch,  .or  J  cup 

flour.  1  egg. 

1  teaspoon  vanilla,  or  other  flavoring. 

Combine  sugar  and  cornstarch  thoroughly.  Add  one  cup  cold  milk  and  stir  until 
smooth.  Heat  remainder  of  the  milk,  add  cornstarch  mixture  slowly  and  stir  until 
it  begins  to  thicken.  Continue  cooking  over  hot  water  20  minutes.  Beat  egg  well, 
add  hot  pudding  slowly,  strain,  and  cool.  Serve  with  milk  or  cream  and  sugar.  (Egg 
may  be  omitted,  if  desired.)   Serves  8. 

For  chocolate  cornstarch  pudding,  use  i  cup*  sugar  additional  and  two  squares 
Baker's  chocolate.  Melt  chocolate  carefully,  add  sugar,  and  add  to  cornstarch  mix- 
ture. 

For  caramel  cornstarch  pudding,  use  two  cups  brown  sugar  and  one  cup  boiling 
water.  Heat  sugar  until  it  becomes  a  light-brown  liquid ;  add  boiling  water  and  stir 
until  sugar  is  all  dissolved.   Let  cool;  then  add  to  cornstarch  mixture. 

METHOD  OF  WORK. 

As  soon  as  class  meets  demonstrate  the  method  of  making  cottage 
cheese.  Show  separation  of  curd  and  whey  by  adding  vinegar  or 
lemon  juice  to  sweet  milk.  While  cheese  is  draining,  make  assign- 
ments and  have  the  rice  or  cornstarch  pudding  made. 

Emphasize  the  use  of  protein  foods  in  this  lesson  and  in  those  fol- 
lowing. 

Discuss  food  value  of  milk  and  its  use  in  cooking.  Discuss  the 
food  value  and  purposes  for  which  skimmed  milk  and  sour  milk  can 
be  used  in  cooking. 

Use  the  cottage  cheese  and  the  pudding  for  the  school  lunch. 

LESSON  X.  SOUPS. 

Cream  Soups.   Cream  of  carrot,  potato,  or  onion  soup,  green  pea  soup  or 
cowpea  soup.   Toast,  croutons,  or  crisp  crackers  to  serve  with  soup. 

SUBJECT  MATTER. 

Cream  soups, — The  strained  pulp  of  cooked  vegetables,  greens,  or 
cereals,  with  an  equal  portion  of  thin  white  sauce,  is  the  basis  for 
cream  soups. 

A  binding  of  butter  and  flour  is  used  to  prevent  a  separation  of  t'/io 
thicker  and  the  thinner  parts  of  soup.    This  is  combined  as  for  white 
sauce  and  poured  into  the  rest  of  the  hot  liquid  just  before  the  soup 
is  to  be  served.    The  soup  should  not  be  allowed  to  boil  after  the 
"^etable  pulp  and  milk  have  been  combined,  but  kept  hot  over  hot 
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water.  The  acid  present  in  nearly  all  vegetables  is  very  apt  to  pro- 
duce a  curdling  in  the  milk  if  too  high  a  temperature  is  maintained 
after  they  are  combined. 

Two  tablespoons  of  flour  to  each  quart  of  soup  is  a  good  propor- 
tion to  observe  for  thickening  all  vegetable  soups  that  are  not  of  a 
starchy  nature;  half  that  amount  will  be  sufficient  for  soup  prepared 
from  a  very  starchy  vegetable. 

Attractive  cream  soups  can  be  prepared  from  left-over  vegetables 
and  a  combination  of  flavors  may  give  good  results. 

AccompanimeTUs, — Crisp  crackers,  croutons,  soup  sticks,  or  bread 
sticks  are  served  as  accompaniments  with  cream  soups  and  are  valua- 
ble because  they  necessitate  thorough  mastication,  thus  inducing  the 
flow  of  the  saliva  and  aiding  in  the  digestion  of  the  starchy  ingredients 
of  the  soup. 

PBELIMINABY  PLAN. 

The  teacher  should  secure  a  vegetable  that  the  girls  have  for  use 
in  their  own  homes  as  a  basis  for  the  soup,  and  crackers  or  bread  to 
serve  with  the  soup. 

If  dried  peas  are  used,  they  should  be  put  to  soak  the  night  before 
and  put  on  to  cook  early  in  the  morning. 

It  will  be  well  to  have  the  cooking  of  the  carrots  begun  before  the 
lesson  period.  If  the  carrots  are  cut  up  in  small  pieces,  they  wiU 
cook  more  quickly. 

BECIPES. 
Cream  of  Carrot  Soup. 

1  pint  carrots,  sliced.  1^  quarts  hot  milk. 

2  tablespoons  butter.  2  teaspoons  salt. 

4  tablespoons  flour.  i  teaspoon  pepper. 

Cook  carrots  until  very  tender  in  enough  boiling  water  to  cover,  then  rub  all  through 
a  strainer  with  a  wooden  spoon. 

Heat  better,  add  flour  and  then  the  carrot  mixture,  and  when  it  boils  well,  add  hot 
milk  and  seasonings.    Serve  at  once.   Serves  6. 

Cream  of  Potato  Soup. 

1  pint  milk  or  milk  and  water.  1  tablespoon  flour. 

2  teaspoons  chopped  onions.  1  teaspoon  salt. 

3  potatoes.  J  teaspoon  pepper. 

1  tablespoon  butter.  2  teaspoons  chopped  parsley. 

Heat  the  milk  over  hot  water.  Add  the  chopped  onions.  Boil  the  potatoes  until 
soft;  drain,  mash,  and  add  the  hot  milk.  Strain.  Melt  the  butter,  add  the  flour  and 
seasonings  and  the  potato  mixture  slowly.  Cook  5  minutes;  add  the  chopped  parsley 
and  serve  at  once.   Serves  4. 

Cream  of  Onion  Soup. 
3  large  onions.  2  teaspoons  salt. 

3  tablespoons  butter.  i  teaspoon  pepper. 

J  cup  flour.  1  quart  milk  or  water. 

Chop  or  slice  onions,  add  the  hot  butter,  and  fry  to  a  red  brown.  Add  flour  and 
seasonings  and  cook  until  slightly  brown.  Add  hot  liquid  and  cook  to  a  creamy 
oonsistency.  _  Strain,  reheat,  and  serve.   Serves  8. 
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Oreen  Pea  Soup. 

1  pint  or  1  can  peas.  2  tablespoons  flour. 

1  quart  water.  i  teaspoon  salt. 

1  pint  milk  or  cream.  ^  teaspoon  white  pepper. 

2  tablespoons  butter.  i  teaspoon  sugar. 

Wash  the  peas  and  cook  until  soft  in  one  quart  of  boiling  water.   Mash  them  in  the 
water  in  which  they  were  cooked,  strain,  and  add  the  milk  or  cream;  melt  butter,  add 
^  flour  and  seasoning,  then  the  liquid,  and  cook  until  of  creamy  consistency.    If  the 
peas  are  fresh,  some  of  the  pods  may  be  cooked  with  them.    Serves  8. 

Pea  Soup. 

1  cup  split  peas  or  cowpeas.  3  tablespoons  flour. 
2i  quarts  water.  1}  teaspoons  salt. 

2  tablespoons  chopped  onion.  |  teaspoon  pepper. 

3  tablespoons  butter.  1  pint  milk. 

Wash  the  peas  and  soak  them  over  night  in  cold  water;  drain  and  rinse  thoroughly; 
add  2i  quarts  of  cold  water  and  the  onion;  cook  slowly  imtil  soft;  rub  through  a  strainer 
and  add  the  remainder  of  the  liquid;  melt  butter,  add  flour  and  seasonings,  then  hot 
milk  with  the  liquid  from  the  peas,  and  cook  imtil  it  is  like  thick  cream.  Cooking  a 
ham  bone  with  the  soup  improves  the  flavor.   Serves  6  to  8. 

Toast. 

Cut  stale  bread  into  slices  one-fourth  inch  thick;  put  on  the  toaster  or  fork,  move 
gently  ever  the  heat  until  dry,  then  brown  by  placing  nearer  the  heat,  turning  con- 
stantly. Bread  may  be  dried  in  oven  before  toasting.  Hot  milk  may  be  poured 
over  dry  toast. 

Croutons. 

Cut  stale  bread  into  one-half-inch  cubes  and  brown  in  the  oven. 

Crisp  Crackers. 

Put  crackers  in  oven  for  a  few  minutes  or  split  and  butter  thick  crackers  and  brown 
in  a  hot  oven;  serve  with  soup. 

METHOD  OF  WORK. 

Devote  a  few  minutes  to  a  discussion  of  cream  soups  and  a  review 
of  the  cooking  of  vegetables  and  white  sauce. 

Divide  the  work  among  the  members  of  the  class,  assigning  enough 
to  each  girl  to  keep  her  busy  and  arranging  the  work  so  that  the 
soup  and  its  accompaniments  will  be  ready  for  serving:  at  the  same 
time. 

LESSON  XI.  EQQS. 

Food  value  and  general  rules  for  cooking  eggs.   Cooked  in  shell,  poachedt 

scrambled,  and  omelet. 

SUBJECT  MATTER. 

Eggs  are  a  very  valuable  food  because  of  the  lai^e  amount  of 
protein  and  fat  they  contain.  Though  lacking  in  carbohydrates,  they 
furnish  material  for  building  up  the  muscles  and  provide  heat  and 
energy  to  the  body.    If  cooked  at  a  low  temperature,  eggs  are  very 
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easily  and  very  completely  digested.   Combined  with  other  foods  they 
serve  as  thickening  (for  sauces  and  soups)  and  as  a  means  of  making 
batters  light  (popovers  and  sponge  cake).   They  add  flavor  and  color 
and  increase  the  nutritive  value  of  other  foods. 
See  Fanners'  Bulletiii  No.  128,  Eggs  and  their  Usee  as  Food. 

PRELIMINARY  PLAN. 

The  lesson  on  eggs  furnishes  one  of  the  best  opportunities  to  teach 
the  musde-building  foods.  If  eggs  arescarce,  it  maybe  well  to  give  this 
lesson  at  some  other  time  in  the  course.  Each  pupil  should  be  asked 
to  bring  an  egg;  one  or  two  should  bring  a  little  milk;  and  enough 
bread  should  be  provided  to  toast  for  the  poached  eggs.  The  teacher 
should  not  undertake  to  give  too  many  recipes  in  this  lesson,  but 
should  try  to  acquaint  the  girls  with  a  sufficient  variety  of  ways  of 
cooking  eggs  to  make  egg  cookery  interesting.  A  moderate  tempera- 
ture for  cooking  eggs  should  be  emphasized. 

RECIPES. 
Soft'Coohed  Egg$, 

Put  the  eggs  in  boiling  water  sufficient  to  cover,  remove  from  the  fire,  cover,  and 
allow  them  to  stand  from  5  to  8  minutes. 

Hard  Cooked  Effgs. 

Put  the  eggs  in  cold  water,  heat,  and  when  the  water  hoils,  reduce  heat  and  let  them 
stand  20  minutes  with  water  just  below  the  boiling  point,  then  put  into  cold  water. 

Poached  Eggs. 

Break  each  egg  into  a  saucer  carefully,  slip  the  egg  into  boiling  water,  decrease 
heat,  and  cook  5  minutes  or  until  the  white  is  firm,  and  a  film  has  formed  over  the 
yolk.  Take  up  with  a  skimmer,  drain,  trim  off  rough  edges,  and  serve  on  slices  of 
toast.  Season. 

Poached  eggs  are  attractive  covered  with  white  sauce  to  which  chopped  parsley 
has  been  added. 

Baked  eggs. 

Line  a  buttered  baking  dish  with  buttered  bread  cnmibs,  break  eggs  in  dish  without 
sepsirating,  add  one  tablespoon  milk  or  cream  for  each  egg.  Season  with  salt  and 
pepper,  and  sprinkle  with  grated  cheese,  if  desired;  or  the  dish  may  be  lined  with 
cold  mashed  potatoes.   Bake  in  a  moderate  oven  until  eggs  are  set. 

Creamed  Eggs. 

3  hard  cooked  eggs.  6  slices  toast. 

1  cup  medium  white  sauce. 

Prepare  white  sauce  and  add  hard  cooked  ^gs  cut  in  halves,  sliced,  or  chopped, 
and  when  hot  serve  on  toast. 

Or  separate  whites  and  yolks,  chop  whites  fine,  add  to  white  sauce,  and  when  hot 
serve  on  toast  and  garnish  with  yolks  run  through  sieve  or  ricer.  Season  with  salt 
and  pepper.   Serves  4  to  6. 
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Creamy  Omelet. 

1  egg.  Pepper. 

J  teaspoon  salt.  1  teaspoon  butter. 

1  tablespoon  milk. 

Beat  egg  slightly,  add  milk  and  seasonings;  put  butter  in  hot  omelet  pan,  when 
melted  turn  in  the  mixture;  as  it  cooks  draw  the  edges  toward  the  center  untU  the 
whole  is  of  a  creamy  consistency;  brown  quickly  underneath*  fold  and  turn  onto  a 
hot  platter.   Serve  at  once.   Serves  1. 

Scnmhled  Eggs. 

Double  the  quantity  of  milk  given  for  creamy  omelet  and  stir  all  the  time  while 

cooking 

Foamy  Omelet. ^ 

1  egg.  1  tablespoon  milk  or  water. 

i  teaspoon  salt.  \  teaspoon  butter. 

Cayenne  or  white  pep];>er. 
Beat  the  ydk  of  the  egg  until  creamy,  add  seasoning  and  milk;  beat  the  white 
until  stiff,  but  not  dry,  cut  and  fold  into  the  yolk  carefully;  heat  an  omelet  pan,  rub 
bottom  and  sides  with  the  butter,  turn  in  the  omelet,  spread  it  evenly  on  the  pan. 
Cook  gently  over  heat  until  omelet  is  set  and  evenly  browned  underneath;  put  it 
into  a  hot  oven  for  a  few  minutes  to  dry  slightly  on  top;  fold  and  serve  immediately. 
Serves  1. 

METHOD  OP  WORK. 

Devote  one-half  the  class  period  to  a  discussion  of  the  structtire 
of  the  and  the  effect  of  heat  upon  it.  Use  simple  experiments  or 
watch  the  poached  egg  to  make  a  study  of  the  changes  produced  in 
the  egg  by  heat.  If  girls  are  sufficiently  experienced,  have  them 
work  together  in  small  groups,  first  scrambling  an  egg,  then  making 
an  omelet.  Demonstrate  the  cooking  of  the  omelet  before  the  entire 
class.    Serve  the  egg  dishes  carefully  while  hot. 

LESSON  XII.  SIMPLE  DESSERTS— CUSTARDS. 
SUBJECT  MATTER. 

A  custard  is  a  combination  of  eggs  and  milk,  usually  sweetened 
and  flavored  and  either  steamed  or  baked  as  cup  custard,  or  cooked 
in  a  double  boiler  as  soft  custard.  The  whole  egg  may  be  used  or 
the  yolks  alone.    The  yolks  make  a  smoother,  richer  custard. 

The  egg  must  be  thoroughly  mixed,  but  not  beaten  light,  the  sugar 
and  salt  added  and  the  milk  scalded  and  stirred  in  slowly.  The 
custard  must  be  strained  through  a  fine  sieve  and  cooked  at  a  moder- 
ate temperature.  It  is  desirable  to  strain  a  custard  in  order  to 
remove  the  bits  of  membrane  present  from  about  the  yolk.  The 
cup  custard  should  be  strained  before  cooking,  the  soft  custard  may 
be  strained  after  cooking. 

1  The  omelet  recipes  given  are  for  individual  portions.  To  make  a  large  omelet,  multiply  quantity  of 
each  ingredient  by  number  of  eggs  used.  The  best  results  will  be  obtained  by  making  an  omelet  of  not 
more  than  four  eggs,  as  larger  omelets  are  difficult  to  cook  thoroughly  and  to  handle  well.  A  two-^gg 
omelet  will  serve  three  people.   A  four-egg  omelet  will  serve  six  people. 
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A  soft  custard  is  cooked  over  water  and  is  stirred  constantly  until 
done.  When  done,  the  froth  disappears  from  the  surface,  the  cus- 
tard is  thickened  and  coats  the  spoon  and  sides  of  the  pan,  and  there 
is  no  sign  of  curdling.  If  the  custard  is  cooked  too  long,  it  becomes 
curdled.  If  a  custard  becomes  curdled,  put  it  into  a  pan  of  cold 
water  and  beat  until  smooth. 

A  steamed  or  baked  custard  is  done  when  it  becomes  set  and  when 
a  silver  knife  will  come  out  clean  after  cutting  it. 

PRELIMINARY  PLAN. 

This  lesson  will  furnish  opportunity  for  review  of  milk  and  eggs. 
The  pupils  can  plan  to  bring  the  necessary  materials  from  their  homes. 

RECIPES. 
Steamed  Custards, 

1  quart  milk  (heated).  \  teaspoon  salt. 

4  eggs  or  10  egg  yolks.  2  tablespoons  caramel  or 

\  cup  sugar.  i  teaspoon  nutmeg. 

Beat  eggs  suflSciently  to  mix  them  thoroughly;  add  sugar,  salt,  and  hot  milk  slowly. 
Strain  into  cups,  flavqr  with  caramel,  or  sprinkle  nutmeg  on  top,  and  steam  until 
firm  over  gently  boiling  water,  20  to  30  minutes. 

Baked  Custards, 

Prepare  as  steamed  custards,  set  in  pan  of  hot  water,  and  bake  in  slow  oven  untU 
firm;  20  to  40  minutes. 

Chocolate  Custards. 

Use  recipe  for  steamed  custards,  adding  1  ounce  chocolate  (melted)  to  the  hot  milk. 
Steam  or  bake  as  desired. 

Soft  Custard. 

1  pint  milk  (heated).  teaspoon  salt. 

4  egg  yolks.  \  teaspoon  vanilla  extract. 

4  tablespoons  sugar. 

Beat  egg  yolks  sufficiently  to  mix  them  thoroughly,  add  sugar,  salt,  and  hot  milk 
slowly.  Cook  over  water  that  is  boiling  gently.  Stir  constantly  until  the  custard 
thickens.   Strain.   Flavor  when  cool. 

For  soft  chocolate  custard  add  J  ounce  chocolate  (melted)  to  the  hot  milk.   Serves  6. 

Floating  Island. 

Use  recipe  for  soft  custard  and  when  cold  garnish  with  a  meringue  made  according 
to  the-  following  recipe : 

Meringue. 

4  egg  whites.  \  cup  powdered  sugar. 

Beat  egg  whites  very  light,  add  powdered  sugar  and  continue  beating.  Drop  in 
large  spoonfuls  on  cold  custard.   Serves  8  to  10. 

METHOD  OF  WORK. 

It  may  be  possible  to  teach  two  or  three  recipes  in  this  lesson. 
The  cup  custard  can  be  put  into  the  oven  while  the  soft  custard  or 
floating  island  is  being  made.    Serve  at  the  school  lunch. 
95619**— BULL.  23—17  5 
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LESSON  Xfil.  BATT6i^. 
Corn  BreftdT  and  Hoee&ke» 

SUBJECT  MATTER. 

BoMers. — Batters  are  mixtures  of  flour  or  meal  wid  a  liquid,  with 
salt  or  sugar  to  give  flavor,  butter  to  make  tender,  and  air  or  ga»  to 
make  light. 

One  scant  measure  of  liquid  is  used  with  one  measure  of  flour  for 
thin  or  pour  batter.  One  measure  of  liquid  is  used  with  two  measures 
of  flour  for  a  Thick  cake  or  drop  batter.  One  measure  of  liquid  is 
used  with  three  measures  of  flour  for  a  soft  or  bread  dough.  One 
measure  of  liquid  is  used  with  four  measures  of  flour  for  a  stiff  or 
pastry  dough. 

Before  mixing  a  batter  the  oven  or  griddle  should  be  at  the  proper 
temperature,  with  the  fire  well  regulated  and  in  good  condition.  The 
oven  should  be  tested  by  putting  ia  a  piece  of  white  paper  or  two 
tablespoons  flour  which  should  brown  in  three  minutes.  The  pans 
should  be  prepared  by  greasing  with  lard,  salt  pork,  or  beef  dripping. 
All  materials  should  be  measured  and  ready  before  beginning  to  com- 
bine ingredients.  When  the  batter  has  been  combined  and  beaten 
imtil  smooth,  it  should  be  baked  at  once. 

PBELIMINART  PLAN. 

The  teacher  will  be  better  prepared  to  give  the  lessons  on  batters 
if  she  first  acquaints  herself  with  the  kinds  of  breads  that  are  used 
in  the  homes  and  the  methods  followed  in  their  preparation.  The 
simple  general  methods  of  preparing  batters  should  be  taught.  The 
teacher  should  not  attempt  the  iwreparation  of  more  than  one  or  two 
batters  in  the  lesson.  Com  bread  and  hoecake  can  be  made  in- the 
same  lesson,  since  the  first  is  made  in  the  oven  and  the  second  cooked 
on  a  griddle  on  top  of  the  stove. 

RECIPES. 

Com  Bread. 

1  cup  scalded  milk.  1  teaspoon  salt. 

i  cup  white  com  meal. 

Add  salt  to  com  meal  and  pour  the  milk  on  gradually.  Tum  into  a  well-greased 
shallow  pan  to  the  depth  of  one-fourth  inch.   Bake  in  a  moderate  oven  until  crisp. 

•  Hoecake. 

1  cup  white  com  meal.  i  teaspoonfiul  salt. 

Boiling  milk  or  water  enough  to  scald. 

Make  the  batter  thick  enough  not  to  spreiwi  when  put  on  the  griddle.  Grease  the 
griddie  with  salt  pork,  drop  the  mixture  on  with  a  large  spoon.  Pat  the  cakes  out  till 
about  half  an  inch  thick;  cook  them  slowly,  and  when  browned  put  a  bit  of  butter 
on  the  top  of  each  cake  and  tum  it  over.  Long  cooking  is  desirable,  but  be  careful 
that  they  do  not  bum. 
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XBTSCm  fXF  WORK. 

Discuss  batters  briefly.   Have  all  measurements  made,  fire  regu- 
•    lated,  pans  prepared,  etc.   Demonstrate  combining  of  eom  bread, 
put  it  in  the  oven,  and  while  it  ie  cooking  demonstrate  combining 
And  cooking  of  hoecake.    Serve  the  breads  nicely  after  they  are 
€0€>ked. 

LESSON  XIV.  BATTERS  (continued). 
Egg  Corn  Pone  or  Corn  Muffins^Baking  Powder  Biscuits. 
SUBJECT  MATTER. 

Methods  of  making  bcPtters  light, — Batters  are  made  light  by  beating 
air  into  them,  by  adding  eggs  into  which  air  has  been  beaten,  or  by 
entangling  gas  in  the  batter.  Gas  is  secured  by  using  soda  and  sour 
milk  in  a  batter  (1  teaspoon  of  soda  to  1  pint  of  sour  milk),  or  soda 
with  molasses  (1  teaspoon  of  soda  to  1  cup  of  molasses),  or  soda  with 
cream  of  tartar  (1  teaspoon  of  soda  with  2  slightly  rounding  teaspoons 
of  cream  of  tairtar).  The  soda  should  be  combined  weU  with  the 
other  dry  ingredients,  then  the  sour  milk  or  molasses  added,  the 
whole  beaten  up  quickly  axkd  baked  at  once. 

Baking  powder  is  a  preparation  containing  soda  and  cream  of 
tiEirtar,  and  can  be  used  in  place  of  soda  if  sweet  milk  is  used.  Two 
level  teaspoons  of  baking  powder  should  be  used  with  one  cup  ot 
flour. 

PRELIMINARY  PLAN. 

HiiB  lesson  is  a  continuation  of  the  lesson  on  batters.  Care  should 
be  taken  not  to  undertake  more  than  can  be  done  nicely  in  time 
available. 

RECIPES. 
Egg  Com  Pone^ 

1  cup  white  com  meal.  1  egg. 

1  teaspoon  salt.  1  pint  sour  milk. 

1  teaspoon  soda.  ^  1  tablespoon  melted  butter,  lard,  or  other  fat. 

If  sweet  milk  is  used,  omit  the  soda  and  use  2  level  teaspoons  baking  powder.  Sift 
^l»^fa«f  com  meal,  salt,  and  soda,  add  the  eg|^  well  beaten,  then  the  milk  and  melted 
batter.  Beat  thoroughly,  pat  iiit»  a  shallow,  well  greased  dish,  preMnbly  eartii^, 
gittute,  or  iron,  and  bak»  30  taS&  BUButcs  in  a  hot  oven. 

Com  Muffins. 

1  cup  Hour.  }  teaspoon  salt. 

}  cup  com  meri.  1  cup  milk. 

3  teaspocw  baktt^  pcmder.  I  egg. 

I  tabl«flpooQ  sugar.  2  tablespoons  butter. 

Muc  and  «ft  4rf  iagrodioiitft.  Add  egg  and  mifk  benten  toge^ier.  Add  mdted 
iMtflerkst.  Bi^iAgempaasor mi^tnis 25 teSOminiites.  Servw  12 to  10. 
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Battng-Powder  Biscuits, 

2  cups  flour.  2  tablespoons  fat. 

4  teaspoons  baking  powder.  }  to  1  cup  milk  or  water. 

1  teaspoon  salt. 

Mix  dry  ingredients,  chop  fat  into  the  flour  with  a  knife,  slowly  add  sufficient  milk 
to  make  a  dough  not  too  soft  to  be  handled.  Toes  and  roll  dough  gently  on  a  slightly 
floured  board,  and  cut  into  small  biscuits.  Moisten  tops  with  a  little  milk.  Handle 
dough  quickly,  lightly,  and  as  little  as  possible.  Place  on  a  buttered  sheet.  Bake 
in  a  hot  oven  till  brown,  from  12  to  15  minutes.  Either  white  or  whole  wheat  flour 
may  be  used  for  biscuit.  Serves  6  to  8.  Oven  testr-oven  should  be  hot  enough  to 
color  a  piece  of  unglazed  white  paper  to  golden  brown  in  one  minute. 

Soda  Biscuits. 

1  pint  flour.  i  teaspoon  salt. 

1  teaspoon  soda  (scant).  1  cup  sour  milk  (scant). 

2  tablespoons  shortening  (lard  or  other 

fat). 

Proceed  as  for  baking-powder  biscuits. 

If  the  sour  milk  is  not  thich  enough  to  clabber,  it  will  not  contain  sufficient  add 
to  neutralize  the  soda  and  the  biscuits  will  be  yellow  and  bitter.  To  avoid  this, 
cream  of  tartar  can  be  combined  with  the  soda  (1  teaspoonful).  If  there  is  no  cream 
of  tartar  at  hand,  it  will  be  wise  to  use  the  recipe  for  Imking-powder  biscuits. 

METHOD  OF  WORK. 

Have  oven  and  pans  prepared  and  all  measurements  madB. 
Demonstrate  the  combining  of  the  com  pone,  and  while  that  is 
baking,  demonstrate  the  combining  of  the  biscuits.  Have  one  girl 
take  charge  of  the  baking  of  the  com  pone  and  another  girl  take 
charge  of  the  baking  of  the  biscuits.  When  the  breads  are  done, 
have  the  girls  sit  down  and  serve  them  to  one  another,  or  to  all  the 
pupils  at  the  school  lunch  hour. 

LESSON  XV.  MEAT. 

Composition  and  food  value.  How  to  make  tough  cuts  of  meat  palatable. 
Pork  chops  with  fried  apples.  Beef  or  mutton  stew  with  vegetables  and 
dumplings.   Rabbit  stew.  Bacon. 

SUBJECT  MATTER. 

Meats  are  rich  in  protein  and  usually  in  fats,  but  are  lacking  in 
the  carbohydrates.  They  build  up  the  muscular  tissue,  furnish 
heat  and  energy,  are  more  stimulating  and  strengthening  than  any 
other  food,  and  satisfy  himger  for  a  greater  length  of  time.  For  the 
most  part,  meats  are  a  very  expensive  food.  One  can  not  perform 
more  labor  by  use  of  a  meat  diet  than  on  a  diet  of  vegetable  foods. 
Those  who  use  large  quantities  of  meat  in  their  diet  suffer  from 
many  disturbances  of  the  sjrstem.  Hence,  meats  should  form  a 
very  small  part  of  the  diet.  The  cuts  of  meat  that  come  from  those 
portions  of  the  animaFs  body  that  are  much  exercised  are  tougfa^ 
owing  to  the  development  of  the  fibers,  but  they  oontain  a  high  per- 
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oentage  of  nutrition.  The  flesh  of  chickens,  turkeys,  and  other  fowls 
is  very  nutritious  and  is  easily  digested,  if  not  too  fat.  In  the  older 
birds  it  may  become  very  tough. 

The  flavor  of  meats  is  developed  by  cooking.  Dry  heat  develops 
the  best  flavor,  hence  the  tender  cuts  are  cooked  by  the  processes 
known  as  broiling  and  roasting.  Tough  cuts  of  meat  require  long, 
slow  cooking  in  moist  heat,  hence  they  are  prepared  in  the  form  of 
stews  and  pot  roasts  or  used  in  meat  soups. 

PRELIMINARY  LESSON. 

After  the  teacher  has  found  out  what  meats  are  used  in  the  homes 
or  what  they  can  afford  to  use,  she  should  determine  upon  a  recipe 
that  will  help  to  make  the  meat  palatable,  digestible,  and  attractive. 
If  it  can  be  prepared  as  a  stew,  she  should  use  a  recipe  in  which 
vegetables  are  also  used,  and  if  possible  have  dumplings  prepared  to 
serve  with  the  meat,  as  a  review  of  the  lesson  on  batters. 

RECIPES. 
Beef  or  Mutton  Stew. 

2  lbs.  beef  or  mutton.  4  potatoes,  cut  in  }-mch  slices. 

1  quart  water.  1  teaspoon  salt. 

Salt,  pepper,  flour  to  dredge.  i  teaspoon  pepper. 

1  pnion,  cut  in  slices.  i  cup  flour. 

1  cup  turnip,  cut  in  dice.  i  cup  cold  water. 

1  cup  carrot,  cut  in  dice. 

Remove  fat  and  cut  the  meat  into  1-inch  pieces.  Reserve  half  of  the  best  pieces 
of  meat,  put  the  rest  of  the  meat  and  the  bone  into  cold  water,  soak  for  one  hour,  then 
heat  imtil  it  bubbles.  Season  half  the  raw  meat  and  roll  it  in  the  flour;  melt  the  fat 
in  a  frying  pan,  remove  the  scraps,  brown  the  sliced  onion,  and  then  the  floured  meat 
in  the  hot  fat;  add  both  to  the  stew  and  cook  for  two  hours  at  a  low  temperature. 
To  this  add  the  vegetables  and  cook  one-half  hour,  then  add  the  flour  and  seasonings, 
which  have  been  mixed  with  one-half  cup  cold  water,  and  cook  for  one-half  hour 
longer  until  the  meat  and  vegetables  are  tender.  Remove  the  bone  from  stew  and 
serve.   Serves  6  to  8. 

Rabbit, 

If  beef  and  mutton  are  not  commonly  used  and  are  not  readily  obtainable,  but 
rabbit  can  be  secured,  substitute  rabbit  for  beef  in  the  stew.  After  the  rabbit  has 
been  thoroughly  cleaned,  cut  up  in  eight  pieces  (four  leg  and  four  body  pieces),  season, 
and  dredge  with  flour,  brown  in  fat  and  proceed  as  with  beef  stew. 

Dumplings. 

2  cups  flour.  2  tablespoons  fat  (lard  or  butter). 
4  teaspoons  baking  powder.  i  cup  milk  or  water  (about). 

i  teaspoon  salt. 

Sift  dry  ingredients  leather,  cut  in  the  butter,  and  add  milk  gradually  to  make 
a  soft  dough.  Roll  out  on  a  floured  board,  cut  with  a  biscuit  cutter,  iay  on  top  of 
meat  in  stew  pan  (they  should  not  sink  into  the  liquid),  cover  kettle  closely,  keep 
stew  boiling,  and  cook  dumplings  10  minutes  without  removing  lid.  (Do  not  put 
dumplings  in  to  cook  until  meat  is  tender.) 
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To  Cook  Biitxm, 

Place  thin  sKces  of  bacon  (from  which  the  rind  has  been  removed) 
in  a  hot  frying  pan  and  pour  oflF  the  fat  as  fast  as  it  comes  out.  When 
the  bacon  is  crisp,  drain  on  paper.  Keep  hot.  Or  lay  bacon  on  a 
rack  in  a  baking  pan  and  bake  in  a  hot  oven  imtil  crisp. 

Park  Chaps, 

Wipe  the  chops  with  a  damp  cloth,  spnnkle  with  wh  and  pepper,  place  in  a  hot  fry- 
ing pan,  and  cook  slowly  until  tender  and  well  browned  on  each  side.  Pour  the  fot 
out  of  the  pan  as  fast  as  it  is  melM. 

Fr%€d  Apples, 

WaiA  apples  and  slice  to  the  center,  Femoying  the  core.   Boil  in  flour  if  very  juicy. 
After  the  chops  have  been  removed  from  the  pan,  lay  the  apples  in  and  cook  tfll 
<)ender.   Serve  around  the  chops. 

See  Farmers'  Bulletins  No.  34,  M^ats:  Composition  and  cooking;  No.  3)^1,  Eco- 
nomical use  of  meat  in  the  home. 

METHOD  OF  WORK. 

If  the  meat  is  to  require  two  or  three  hours*  cooking,  arrange  to 
have  the  lesson  divided  and  given  at  two  periods  through  the  day.  A 
half  hour  before  opening  the  aaoming  session  or  a  portion  of  the 
morning  or  noon  recess  may  be  sufficient  to  put  the  meat  on  to  cook 
and  to  prepare  the  vegetables.  When  the  second  class  period  is 
called,  the  vegetables  should  be  added  to  the  partially  cooked  meat 
and  the  dimiplings  made.  It  would  be  well  to  serve  the  completed 
dish  at  the  lunch  period.  There  should  be  as  much  discussion  of  the 
kinds  of  meat,  their  food  value,  and  methods  of  cooking  as  time  per- 
mits, but  it  may  be  necessary  to  complete  these  discussions  at  some 
other  class  periods. 

Should  it  be  possible  for  the  teacher  to  give  additional  lessons  on 
meat,  it  may  be  well  to  devote  one  lesson  to  the  preparation  and 
cooking  of  poultry,  directions  for  which  can  be  easily  secured  from 
reUable  cookbooks. 

LESSON  XVI.  BAKED  PORK  AND  BEANS,  OR  BAKED  COWPEAS— CORN- 
DODGERS. 

StrBJECT  MATTBE. 

Peas,  beans,  and  lentils  which  are  dried  for  market  contain  a  high 
percentage  of  protein,  carbohydrate,  and  mineral  matter.  They 
form  an  excellent  substitute  for  meat  and  are  much  cheaper  in  price. 
Their  digestion  proceeds  slowly,  involving  a  lai^e  amount  of  work; 
so  they  are  not  desirable  food  for  the  sick,  but  are  satisfactory  for 
those  who  are  well  and  active.  The  dried  legumes  must  be  soaked 
overnight  in  water,  when  cooked  for  a  long  time,  to  soften  the  cellu- 
lose and  develop  flavor. 
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PRBLIfllirAfiY  PLA.MF. 

It  win  be  necessary  to  plan  this  lesson  several  days  in  advance  if 
the  beans  are  to  be  baked.  As  they  will  be  prepared  and  put  on  to 
bake  before  the  lesson  period,  the  corndodgers  can  be  made  to.  serve 
with  them. 

BBGIPB&. 

€omdodgers. 

2  cups  fine  white  corn  meal'.  i  teaspoon  salt. 
Bailing  water  to  moisten.  2  or  3  tableepoona  milk. 
1  teaspoon  fat.  2  eggs. 

1  teaspoon  sugar. 

Pour  boiling  water  over  the  meal  so  that  it  is  all  wet  but  notsoft;  add  fat,  sugar,  salt, 
and  milk;  when  cold  add  the  eggs,  yolks  and  whites  beaten  separately.  The  batter 
E^ould  drop  easily  from  t±ie  spoon,  but  it  should  not  be  thin  enough  to  pour  nor  stiff 
enough  to  require  scraping  out.  It  should  be  shaped  in  oval  shapes  on  a  pan  that  is 
weir  greased  and  hissing  hot,  and  die  oven  should  bo  as  hoi  as  poesifole.  Bake  until 
brown  and  puffy. 

Boston  Baked  Beans. 

1  quart  navy  beans.  -  2  tablespoons  molasses. 

1  tablespoon  salt.  1  cup  boiling  water. 

i  tablespoon  nvustard.  }  pound  fat  salt  pork. 

3  tablespoons  sugar.  Boiling  water  to  cover. 

Look  ov-er  the  beans  and  soak  in  cold  water  overnight. 

In  the  morning  drain,  cover  with  fresh,  water,  and  heat  slowly  until  skins  will  burst, 
but  do  not  let  beans  become  broken. 

Scald  one-half  pound  fat  salt  pork.  Scrape  the  poik.  Put  a  slice  of  pork  in  bottom 
of  bean  pot  Cut  the  remaining  pork  across  top  in  stripe  just  through  the  rind,  and 
bury  pork  in  beans,  leaving  rind  expoaed.  V 

Ajdd  one  cup  boiling  water  to  reasonings  and  pour  over  the  beans.  Cover  with  boil^ 
ing  water.  Bake  slowly,  adding  more  water  as  necessary.  Bake  from  six  to  eight 
hours,  imcover  at  the  last,  so  that  water  will  evaporate  and  beans  brown  on  top. 
Serves  12. 

See  Farmers*  Biilletin  No.  256,  The  preparation  of  vegetables  for  the  table. 

BcJBcd  Cowp€as. 

Cook  1  quart  of  large  white  cowpeas  slowly  in  water  until  they  hegm  to  soften. 
This  will  require  five  or  six  hours.  Put  them  into  a  bean  pot,  add  one-half  pound  of 
salt  pork  and  one  tablespoonful  of  molasses.  Cover  with  water  and  bake  slowly  six 
or  seven  hours.   It  ia  well  to  have  the  pot  covered  except  during  tiie  last  hour. 

See  Farmeis'  Bulletin  No.  559,  Use  of  com,  kafir,  and  cowpeas  in  the  home. 

METHOD  OF  WORK. 

E[ave  the  beans  washed  and  put  to  soak  the  night  before  the  lesson 
ia  to  be  given.  Assign  to  one  of  the  girls  the  task  of  putting  them  on 
to  boil  early  the  next  morning.  Call  tho  class  together  for  a  few 
moments  when  the  beans  are  ready  to  put  in  to  bake.  Assign  one  of 
the  girls  to  attend  to  the  fire  and  the  oven.    Let  the  beans  bake  all 
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day.  If  the  lesson  is  to  be  given  late  in  the  afternoon,  the  beans  may 
be  ready  to  serve,  or  the  cooking  may  be  continued  the  second  day 
and  the  lesson  completed  then.  It  would  be  well  to  serve  the  dish  at 
the  Imich  period.  Have  the  corndodgers  prepared  to  serve  with  the 
baked  beans  or  cowpeas. 

LESSON    XVII.  BUTTER    CAKES— PLAIN    YELLOW    CAKE— COCOA— 


Cakes, — Cakes  made  with  fat  resemole  other  batters,  except  that 
the  fat,  sugar,  and  eggs  are  usually  larger  in  amount  and  the  texture 
of  the  baked  batter  is  much  finer  and  more  tender. 

When  preparing  cake,  first  get  the  pans  ready,  greasing  them  with 
the  same  kind  of  fat  that  is  to  be  used  in  the  mixture,  or  sprinkle 
with  flour,  or  line  with  greased  paper.  Make  sure  that  the  oven  is 
at  the  proper  temperature.  For  a  small  cake  the  oven  should  be 
hot  enough  to  brown  a  small  piece  of  unglazed  paper  or  a  tablespoon 
of  flour  in  three  minutes.  Bake  a  small  cake  20  to  30  minutes. 
When  done,  the  cake  will  shrink  from  the  sides  of  the  pan;  the  crust 
will  spring  back  when  touched  with  the  finger;  the  loud  ticking 
sound  will  cease;  a  needle  or  straw  will  come  out  clean  if  the  cake 
is  pierced,  and  the  crust  will  be  nicely  browned.  When  the  cake  is 
removed  from  the  oven,  let  it  stand  in  the  pan  about  three  minutes, 
then  loosen  and  turn  out  gently.  Do  not  handle  while  hot.  Keep 
in  a  clean,  ventilated  tin  box  in  a  cool,  dry  place. 

Cocoa.— Chocolate  and  cocoa  are  prepared  from  the  bean  of  a 
tropical  tree.  This  bean  is  rich  in  protein,  fat,  carbohydrate, 
mineral  matter,  and  a  stimulant  called  theobromine.  The  seeds 
are  cleaned,  milled,  and  crushed  into  a  paste  in  the  preparation  of 
chocolate.  In  the  preparation  of  cocoa  much  of  the  fat  is  removed 
and  the  cocoa  is  packed  for  market  in  the  form  of  a  fine  powder. 
Cocoa  is  more  easy  of  digestion  than  chocolate,  because  it  is  less 
rich.  Though  the  amount  of  cocoa  used  in  a  cup  of  the  beverage  is 
not  large,  when  prepared  with  milk  it  serves  as  a  nutritious  food. 
It  is  slightly  stimulating  as  well,  because  of  the  theobromine  present 
and  because  it  is  served  hot. 

Coffee  and  Tea, — Coffee  and  tea  have  no  food  value  when  pre- 
pared as  a  beverage.  They  contain  stimulating  properties  that  are 
harmful  to  the  body  if  taken  in  large  quantities,  hence  they  should 
be  used  with  discretion.  They  should  never  be  given  to  children  or 
to  those  troubled  with  indigestion.  If  carelessly  prepared,  both 
coffee  and  tea  may  be  decidedly  harmful  to  the  body.  Coffee  should 
not  be  boiled  for  more  than  eight  minutes.  Tea  should  never  be 
permitted  to  boil.  Freshly  boiUng  water  should  be  poured  on  the 
leaves  and  left  for  three  minutes.  It  should  then  be  strained  off 
for  serving  and  kept  hot  until  used. 


COFFEE-TEA. 


SUBJECT  MATTER. 
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PBELIMINABY  PLAN. 

It  will  be  well  to  plan  to  give  the  lesson  on  some  special  occasion, 
as  it  is  well  adapted  to  serve  for  the  refreshments  for  a  mother's 
dub  or  a  little  class  party. 

RECIPES. 

Plain  Yellow  Cake. 

i  cup  butter.  2  teaspoons  baking  powder. 

1  cup  sugar.  li  cups  flour. 

2  eggs.  1  teaspoon  spice  or 

)  cup  milk.  1}  teaspoons  flavoring. 

Cream  butter,  add  sugar  gradually,  mix  well.  Add  well-beaten  yolks  of  eggs,  then 
flour  and  baking  powder  alternately  with  the  milk.  Then  add  flavoring  and  cut  and 
fold  in  whites  of  eggs  carefully.  Turn  into  buttered  pans  and  bake  at  once  in  a  moder- 
ately hot  oven. 

For  chocolate  cake  2  ounces  of  melted  chocolate  may  be  added  after  yolks  of  eggs. 
Serves  16  to  20. 

Qingerbread. 

\  cup  butter.  1}  cups  flour, 

i  cup  sugar.  1  teaspoon  ginger. 

1  egg.  "  i  teaspoon  cinnamon. 

i  cup  molafises.  Salt. 

i  teaspoon  ^oda.  i  cup  milk  (sour  if  possible). 

Cream  the  butter,  add  sugar  gradually,  then  well-beaten  egg.  Add  molasses. 
Sift  all  dry  ingredients  together,  and  add  aJtemately  with  milk.  Bake  in  a  buttered 
tin  or  in  gem  pans  in  a  moderate  oven  25  or  35  minutes.   Serves  8  to  10. 

Cocoa, 

i  cup  cocoa.  1  cup  water. 

i  cup  sugar.  .  3  cups  milk. 

Mix  the  cocoa  and  sugar  with  the  water  and  boil  10  minutes.  Stir  into  the  hot 
milk  and  then  cook  in  double  boiler  one-half  hour.   Serves  8  to  10. 

Tea.' 

1  teaspoon  green  or  2  teaspoons  black    2  cups  boiling  water  (freshly  boil- 
tea,  ing.) 
Scald  teapot,  put  the  tea  in  the  teapot  and  pour  boiling  water  over  it;  steep  3  min- 
utes, strain,  and  serve.    Serves  4. 

Coffee.^ 

Use  two  tablespoons  of  ground  coffee  for  each  cup  of  boiling  water  that  is  to  be  used. 
Put  the  coffee  in  the  coffee  pot  and  add  enough  cold  water  to  moisten  the  coffee  and 
make  it  stick  together,  about  one  teaspoon  of  water  to  each  tablespoon  of  coffee.  Pour 
the  boiling  water  over  the  coffee  and  boil  it  for  3  minutes.  Place  it  where  it  will  keep 
hot,  but  not  boil,  for  5  minutes  or  more,  and  then  serve.  (If  a  small  amount  of  egg 
white  and  shell  is  mixed  with  the  coffee  grounds  and  cold  water  it  will  aid  in  settling 
the  coffee.) 

1  The  recipes  for  coffee  and  tea  are  given  so  that  the  teacher  can  discuss  their  preparation  with  the  glrb 
and  oampare  thetr  yahie  with  the  value  of  cocoa.  If  coffee  and  tea  are  both  commonly  used  in  the  homes, 
it  may  be  wen  to  have  the  girls  prepare  them  in  the  class,  to  be  sure  that  they  apprecii^  the  importance  of 
proper  cooking. 


Digiti: 


zed  by  Google 


T4 


THREE  SHOBT  COUB^  IN  HOME  MAKING. 


M£TH(H>  OF  WOKE. 


Begin  the  lesson  period  with  ar  discussion  of  the  methods  of  pre- 
paring cakes^  and  put  the  cake  in  the  ovien  as  soon  as  possible.  White 
it  is  baking  prepare  the  cocoa.  If  the  cocoa  is  not  to  be  served  for 
some  time,  it  can  be  kept  hot  or  reheated  over  hot  water. 


Yeast  bread  is  made  Ught  by  the  presence  of  a  gas  produced  by  the 
growth  of  yeast  in  the  sponge  or  dough.  Yeast  is  a  microscopic  plant 
which  grows  in  a  moist,  warm  temperature  and  f  eecfe  on  starchy  mate^ 
rials  such  as  are  present  in  wheat.  A  portion  of  the  stfurch  is  con^ 
verted  into  sugar  (thus  developing  new  and  pleasant  flavors),  end 
some  is  still  fm'ther  changed,  giving  ofif  the  gas  upon  which  the  light- 
ness of  the  bread  depends.  If  the  yeast  is  allowed  to  grow  too  long  a 
time  or  the  temperature  is  very  hot,  a  souring  of  the  dough  may  re- 
sult. This  souring  can  be  prevented  by  kneading  the  dough  thor- 
oughly as  soon  as  it  has  risen  well  or  doubled  in  bulk  or  by  putting 
it  in  a  very  hot  oven  to  bake  when  it  has  reached  this  stage.  If  the 
dough  becomes  chilled,  the  yeast  will  not  grow  so  well,  and  if  the  tem- 
perature of  the  dough  should  become  hot  the  activities  of  the  yeast 
would  become  arrested.  A  boiling  temperature  will  destroy  the 
growth  of  the  yeast. 

Yeast  develops  in  a  natural  state  on  the  hops  and  other  plants.  It 
is  prepared  for  market  in  the  form  of  dry  or  moist  cakes.  The  moist 
cakes  must  be  kept  very  cold.  For  home  use  a  liquid  yeast  is  often 
pcepared  from  the  dry  cakes.  This  has  the  advantage  of  being  m&re 
active. 

When  the  yeast  has  been  added  to  a  batter  it  is  spoken  of  as  a 
sponge.  When  the  batter  has  had  enough  flour  added  so  that  it  can 
be  handled  it  is  called  a  dough.  If  the  bread  is  to  be  made  in  a  few 
hours,  the  yeast  is  made  up  at  once  into  a  dough.  If  it  is  to  stand 
overnight,  a  sppnge  is  often  started  first.  More  yeast  is  required  for 
quick  rising.  Under  ordinary  circumstances  one  yeast  cake  is  suffi- 
cient for  1  quart  of  liquid.  Thorough  kneading  and  baking  are 
both  ess^tial  to  the  saecess  of  the  bread. 


Arpaage  to^  have  the  class  meet  the  afternoon  before  to  start  the 
sponge  and  come  early  in  the  morning  to  care  for  the  douglu  Begin 
the  study  of  flour,  yeast,  and  bread  in  a  previous  class  period,  cor- 
relating the  work  with  geography,  nature  study,  or  some  other  sub- 
ject.   Either  white  or  whole-wheat  flour  may  be  used  for  the  breads. 


LESSON  XVIII.  YEAST  BREAD. 


SUBJECT  MATTER. 


P&£LI3£Ilf ABY  PLAN. 
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BBCIPSS. 

Bread, 

(Prepared  witk  dry  yeast.) 

1  dry  yeast  cake.  2  teaspoona  salt. 

1  cup  warm  water.  2  tablespoons  sugar. 

1  cup  flour.  2  tablespoons  lard  or  butter. 

1  quart  water  or  milk  (scalded). 
Flour  eiKmg^  to  make  a  soft  doug^. 

At  noon  put  a  dry  yeast  cake  to  soak  in  a  cup  of  warm  water.  When  it  is  soft,  add  a 
cap  of  flour,  cover,  and  put  ib  a  warm  place  to  grow  light.  This  will  leqnure  several 
hours. 

In  the  evening  when  ready  to  start  the  dou^,  mix  salt,  sugar,  fat,  and  hot  liquid  in 
a  large  bowl;  when  lukewarm  add  the  cup  of  light  yeast  and  enough  flour  to  knead 
(about  three  quarts).  Mix  thoroughly  and  knead  it  into  a  smooth  dough,  and  con- 
tinue until  it  is  soft  and  elastic.  Return  dough  to  the  bowl,  moisten,  cover,  and  set 
in  a  moderately  warm  place  for  the  night.  Be  sure  that  the  place  is  free  from  drafts. 
In  the  morning  kn^ad  slightly;  divide  into  kavee  or  shape  in  biscuits;  put  into  pans 
fof  baking  *  cover  and  let  nse  until  double  in  bulk .  Bake  large  loaves  50  to  60  minutes. 
Biscuits  will  bake  in  from  25  to  35  minutes,  for  they  require  a  hotter  oven.  (Makes  4 
loavee).    It  is  of  utmost  importance  that  all  yeast  breads  be  thoroughly  cooked. 

(Time  required  for  making  bread  with  dry  yeast,  16  to  20  hours.) 

Bread. 

(Prepared  with  compressed  yeast.) 

2  cups  milk  or  water  (scalded).  J  cake  compressed  yeast  (1  cake  if  set 
2  teaspoons  salt.  in  morning. ) 

2  teaspoons  sugar.  J  cup  water  (lukewarm). 

1  tablespoon  lard  or  butter.  Flour,  white  or  whole  wheat. 

Put  the  hot  water  or  milk,  salt,  sugar,  and  fat  in  a  bowl ;  when  lukewarm  add  the 
yeast  softened  in  the  lukewann  water,  then  the  flour  gradually,  and  when  stiff  enough 
to  handle,  turn  dough  out  on  floured  board  and  knead  until  soft  and  elastic  (20  min- 
utes). Return  dough  to  the  bowl,  moisten,  cover,  and  let  it  rise  in  a  warm  place 
until  double  its  bulk;  then  knead  slightly,  divide  into  loaves,  or  shape  into  biscuits, 
cover  and  let  rise  in  the  pan  in  which  they  are  to  be  baked  until  double  in  bulk,  and 
bake  50  to  60  minutes.    (Makes  2  loaves.) 

(Time  required  for  making  bread,  if  one  cake  compressed  yeast  is  used,  6  hours.) 

See  Farmers'  Bulletins:  No.  389,  Bread  and  bsead  making;  No.  807^  Bread  and 
bread  making  in  the  home. 

METHOD  OF  WORK. 

If  the  class  is  large,  prepare  two  or  three  bowls  of  sponge,  so  that 
aH  can  have  some  experience  in  stirring  and  kneading.  Do  not 
make  too  large  a  quantity  of  bread  to  bake  in  the  oven  nnless  arrange- 
ments can  be  made  to  do  some  of  the  baking  at  the  near-by  home  of 
one  of  the  girls.  Use  the  bread  for  the  school  limch  or  divide  it 
among  the  girls  to  take  home. 

Plan  a  bread  contest  so  that  each  girl  wUl  be  interested  to  make 
bread  at  home. 
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LESSON  XIX.  SERVING  A  SIMPLE  DINNER  WITHOUT  MEAT.  BAKED 
OMELET.   MACARONI  AND  CHEESE. 

PRELIMINARY  PLAN  AND  METHOD  OF  WORK. 

At  some  previous  time  the  teacher  should  talk  over  the  plans 
for  the  dinner  with  the  girls.  It  will  be  well  to  let  them  ask  tho 
members  of  the  school  board  or  other  people  interested  in  their  work 
to  partake  of  the  dinner.  They  should  decide  on  the  menu  with  help 
and  suggestions  from  the  teacher.  They  should  choose  foods  that 
they  can  bring  from  their  homes.  The  main  course  of  the  dinner 
should  consist  of  such  a  vegetable  dish  as  baked  beans,  cowpeas,  an 
omelet,  or  macaroni  with  white  sauce  and  grated  cheese.  To  ac- 
company it  there  should  be  potatoes  and  a  fresh  green  vegetable, 
such  as  spinach  or  cabbage  and  a  hot  bread. 

A  simple  dessert  which  the  girls  know  how  to  make  should  be 
chosen.  One  duty  should  be  assigned  to  each  girl  and  she  should 
be  entirely  responsible  for  that  portion  of  the  work.  The  teacher 
should  supervise  all  the  work  carefully. 

The  girls  may  be  able  to  make  simple  menu  cards  for  the  dinner. 
The  work  of  making  the  cards  can  be  taken  up  in  a  drawing  lesson. 

RECIPES. 
Baled  Omelet. 

2  tablespoons  butter.  1  cup  milk,  heated. 

2  tableepoons  flour.  4  eggs. 

i  teaspoon  salt.  2  teaspoons  fat. 

Pepper. 

Melt  the  butter,  add  the  flour  and  seasonings,  combine  thoroughly,  then  add  the 
hot  milk  slowly.  Separate  the  eggs,  beat  the  yolks,  and  add  the  white  sauce  to  them. 
Beat  the  whites  until  stiff  and  cut  and  fold  them  carefully  into  the  yolk  mixture  so 
that  the  lightness  is  all  retained.  Turn  into  a  greased  baking  dish  and  bake  in  a 
moderate  oven  20  to  30  minutes.    Serve  hot.    Serves  6. 

Macaroni  and  Cheese. 

1  cup  macaroni,  noodles,  or  rice.  Pepper. 

2  tablespoons  fat.  1^  cups  milk. 

3  tablespoons  flour.  1  cup  grated  cheese. 
J  teaspoon  salt. 

2  cups  buttered  bread  crumbs  (two  tablespoons  butter  or  other  fat). 

Break  the  macaroni  in  1-inch  pieces  and  cook  it  in  a  large  amount  of  boiling  water 
salted  30  to  45  minutes.    Drain  it  well  when  tender  and  pour  cold  water  through  it. 

jQrate  the  cheese,  break  up  the  bread  crumbs,  and  add  two  tablespoons  melted 
butter  to  them.  Make  a  white  sauce  of  the  fat,  flour,  seasonings,  and  milk.  Add  the 
macaroni  and  cheese  to  the  white  sauce,  pour  it  into  a  butter-baking  dish,  cover  with 
bread  crumbs,  and  bake  from  20  to  30  minutes  in  the  oven,  browmng  nicely.   Serves  8. 
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LESSON  XX.  SUGAR. 


Food  value  and  cooking.  The  use  of  peanuts  in  candy.  Peanut  cookies, 
or  peanut,  molasses,  or  fudge  candies  to  be  made  for  a  special  entertain- 
ment. 


Sugar  is  valuable  to  the  body  as  a  source  of  heat  and  energy. 
While  it  is  easy  of  digestion,  it  is  very  irritating  to  the  body  if  taken 
in  large  quantities,  and  hence  it  should  be  taken  in  small  quantities 
and  preferably  at  meal  time  or  with  other  food.  Two  or  three  pieces 
of  candy  taken  at  the  end  of  the  meal  will  not  be  harmful,  but  candy 
eaten  habitually  between  meals  is  sure  to  produce  harmful  effects 
in  the  body.  Lai^e  quantities  of  candy  are  always  disturbing  to 
the  body. 

Sugar  is  present  in  many  fruits  and  some  vegetables.  Milk  con- 
tains a  good  per  cent  of  sugar.  In  preparing  foods  to  which  the 
addition  of  sugar  seems  desirable,  care  should  be  taken  not  to  add 
it  in  large  quantities. 


As  it  is  desirable  to  have  a  discussion  of  sugar  and  its  valup  to  the 
body,  the  preparation  of  cookies  or  candy  for  some  school  function 
or  Christmas  party  can  be  tmdertaken  in  conjimction  with  this 
lesson.  The  lesson  shoxild  be  given  at  a  time  when  it  will  mean 
most  to  the  girls.  The  work  should  be  so  planned  that  the  girls 
will  learn  something  of  the  principles  of  sugar  cookery  as  well  as 
the  specific  recipes  they  are  using. 


Cream  the  butter,  add  sugar  and  well-beaten  eggs.  Then  add  milk  alternately  with 
flour  (sifted  with  baking  powder).  Mix  to  the  consistency  of  a  soft  dough,  adding 
more  milk  if  necessary.  Roll  lightly,  cut  in  shapes,  and  dip  in  the  one-half  cup  sugar 
and  cinnamon  that  have  been  sifted  together.  Place  on  buttered  sheets,  and  bake  in 
a  hot  oven  about  10  minutes.  Slip  from  pan  and  lay  on  cake  cooler.  To  make  a 
softer  cooky,  use  only  one-half  cup  butter  in  recipe.   (3  to  4  dozen.) 


SUBJECT  MATTER. 


PRELIMINARY  PLAN. 


RECIPES. 


Cookies. 


1  cup  isA,, 

1  cup  sugar. 

2  eggs. 

i  cup  milk. 


3  cups  flour. 

3  teaspoons  baking  powder. 
1  tablespoon  cinnamon. 
}  cup  sugar. 


Peanut  Cookies, 


2  tablespoons  butter. 
i  cup  sugar, 
legg. 

1  teaspoon  baking  powder. 
i  teaspoon  salt. 


J  cup  flour. 

2  tablespoons  milk. 

J  cup  finely  chopped  peanuts. 

1  teaspoon  lemon  juice. 

2  dozen  whole  peanuts  riielled. 


THREE  SHORT-  COTTBSl^  IN  HOME  MAKING. 


Cream  the  butter,  add  the  augar  and  the  egg  wdUbeaten.  Mix  and  sift  dry  ingre- 
dients, add  to  fixst  mixture,  then  add  milk,  peanuts,  and  lemon  juice.  Drop  from 
the  teaspoon  onto  an  unbuttered  baking  sheet,  an  inch  apart,  and  place  J  peanut  oir 
top  of  each.   Bake  12  to  15  minutes  in  a  moderate  oven.   (2^  to  3  dozen.) 

Peanut  Bntdt. 

lcupsu0ar.  1  cup  peanuts  (1  quart  with  sheila  on). 

H^t  sugar  until  it  ail  melts  and*  liquid*  becomes  clenr,  remove  immediately,  add* 
peanuts,  chopped-  if  diesired,  mixing' them  in  thoroughly;. quickly  ^read  upon  9 
smooth  tin  or  iron  sheet,  press  into  diape  with  knife  and  cut  into  bars  or  squares. 
Serves  ten. 

Molasses  Candf/. 

2  cups  molasses.  1  tablespoon  vinegar. 

)  cup  sugar.  i  teaspoon  soda. 

2  tablespoons  butter. 

Put  molasses,  sugar,  and  butter  into  a  thick  saucepan  or  kettle,  and  stir  until'  sugar 
is  dissolved.  Boil  until  mixture  becomes  brittle  when  tried  in  cold  watra".  Stir  con- 
(^ntly  at  the  last  to  prevent  burning.  (Butter  may  be  omitted  if  it  can^not  be  esaly 
secured.) 

Add  vinegar  and  soda  just  before  removing  from  fire. 

Pour  into  a  well-greased  pan  and  let  stand  until  coorenough  to  handle.  Then  pull 
until  light  and  porous  and  cut  in  small  pieces  with  scissors,  arranging  on  buttered 
plates.   Serves  16  to  20: 

Caramel  Fud§e. 

2  cups  sugar.  1  table^oon  butter. 

1  cup  milk.  \  cup  nuts,  broken  up. 

J  cup  caramelised  sugar. 

Boil  sugar  and  milk  together,  add  caramelized  sugar  and  butter,  and  boil  to  the  soft 
ball  stage.  Take  from  fire  and  beat  until  thex?andy  becomee-creamy.  Add  nuts  and 
turn  into  buttered  pans;  when  cool  cut  into  squares.    Serves  16  to  20. 

See  Farmers'  Bulletin  No.  535,  "  Sugar  and  its  value  as  food.*' 

METHOD  OF  WORK. 

Do  vote  a  separate  period  to  the  discussion  of  the  food  value  and 
cooking  of  sugar,  if  possible;  then  assign  two  recipes  for  the  practical 
work,  allowing  the  girls  to  work  in  groups.  Assign  only  as  much 
work  as  can  be  carefully  supervised.  Do  not  undertake  both  the 
cookies  and  the  c£Uidy. 
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OtTTLINB  OF  "THE  COURSE. 


Lmsqu  1.  Pfepsratloa  for  Miving.  Pret}antioti      use  of  workingoqtdpraenfc:  Needles,  pins,  thread ,  tap« 

neaoure,  thimble,  odsaors,  box  for  work.  Talk  on  oleanliness  and  neatoees  (oare  of  hands,  etc.) .  Db- 

cossion  of  hemming.  Hems  folded  m  sheets  of  paper. 
Lesson  II.  Hemming  towels.  Turning  and  basting  hems.  Hemming  towels  of  crash,  floor, or  meal  ssoAs, 

or*  other  eoarse  material  iior  use  ih  washlhg  and  drying  dishes  at  home    in  school. 
Lesson  III.  Hemming  towels,  continued.  The  overhandJng  stich  and  the  hemming  stitdi. 
teasOD.  IV.  Bags.  A  school  bag.  Bag  (mode  of  obtainable  material)  to  hold  sewing  materials  or  cookiat 

aprai.  Heesuilng  and  strai^tenihg  the  material  for  the  bag.  Basting  the  seams. 
Lesson  V.  Bags,  continued.  Sewing  up  the  seams  with  a  running  stitch  and  a  back  stitch. 
LessoA  VI.  Bags,  contimied.  Orercasttng  the  seams  and  turning  the  hem  at  the  top  of  the  bag. 
IkCtson  Vtl.  Ba09,  conthiued.  Hemming  the  top  of  the  bag  and  patting  hi  a  running  stitch  to  provide  n 

space  for  the  cord. 

Lesson  vm.  Ba^,  oontinued.  Preparing  a  cord  or  o^her  draw  string  for  the  bag.  Putting  a  dottbta 
drawstringinthebagsothatitcaai^asflybedmiHiiip.  Use  of  the  bodkfai. 

Lesson  IX .  Darning  stockings.  Use  of  a  darning  ball  or  a  gourd  as  a  substitute  for  the  balL  Talk  on  care 
ortheifeetfDld  care  of  stockfrigs. 

IiMBon  X.  Patching  (used  when  special  problem  oomeo  op).  Hemmhig  pateiies  on  oott«ii  garmenta 
Talk  on  care  of  clothes. 

Lesson  XI.  Cutting  out  an  apron  (or  oh  undergarment).! 

Wesson  XH.  Apron  (or  uBdergannent),  continued.  Basting  the  hem  fbr  hemming  on  the  maehin^  or  bji 
hand.  Uneven  basting. 

Lesson  XHI.  Apron  (or  undergarment),  contimied:  Gathering  the  skirt  and  stitching  to  the  belt. 

Lessen  XIV.  Apron  (or  undergarment),  looatinued*  Making  the  bib. 

Lesson  XV.  Apron  (or  undergarment),  continued.  Making  the  straps. 

Lesson  XVI.  Apron  (or  undergarment),  continued.  Putttogthe  bib  and  AStt  on  to  the  belt. 

Lemi  XVn.  Methods  of  fbfteateg  gartaflat&  Sewbig  buttons  on  aprons,  pettiooati,  or  other  gammttA 

Lesson  XVIII.  Methods  of  fastening  garments,  conthiued.  Button  holes  on  practice  piece  and  on  aproa. 

Lesson  XIX.  A  padded  holder  for  handling  hot  dishes.  Bindhig. 

LflOKHi  XX.  A  cag;>  to  wear  with  the  oooidng  ^mxmi. 


The  teacher  shotJd  be  weU  acquamted  with  the  conditions  in 
irtiich  the  girls  live,  should  know  how  much  money  they  caa  afford 
to  pay  for  materials,  what  materials  are  available,  what  previoti« 
handwork  the  giris  have  had,  whether  they  can  afford  to  have  sewing 
machines  in  their  own  homes,  to  what  extent  they  make  their  own 
dethee,  and  to  what  extent  they  buy  th<Mn  I'eady-made. 

The  lessons  should  be  planned  to  furnish  hand  te*aining,  to  give  the 
^tuiction  of  which  the  girls  can  immediately  make  use  in  the  care 
ef  tfeeir  own  clothes,  and  to'  provide  opportunity  for  preparing  the 
apron  for  ttie  cooking  lessons  tha«  are  to  f cfiow.   they  should  tend  t» 

1  Should  the  teacher  feel  that  an  apron  or  petticoat  is  too  large  a  pioto  for  her  girls  to  undertake,  and  should 
die  desire  to  have  more  time  put  on  the  first  10  lessons.  Lessons  XI  to  XVHI  may  be  omitted,  two  perlodft 
each  devoted  to  both  Lessons  XIX  and  XX,  and  three  lessons  used  for  the  making  of  a  simple  needle  book 
or  other  small  piece. 
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develop  habits  of  thrift,  industry,  and  neatness.  The  girls  should  be 
encouraged  to  learn  to  sew,  both  to  improve  their  own  home  condi- 
tions and  to  give  them  suggestion  for  a  possible  means  of  livehhood. 
If  se\^g  machines  are  available  and  are  in  use  in  the  homes  repre- 
sented in  the  school,  it  is  well  to  have  lessons  given  in  machine  sew- 
ing and  to  have  the  long  seams  run  by  machine.  If  the  girls  can  not 
have  sewing  machines  in  their  own  homes,  the  lessons  given  should 
be  hmited  to  hand  sewing.  In  some  schools  it  may  be  necessary  to 
simplify  the  lessons;  in  others  an  increased  number  of  articles  may 
be  prepared  in  the  time  allotted.  Should  the  apron  and  cap  not  be 
needed  for  the  cooking  class,  an  undergarment  (petticoat)  can  well 
be  substituted. 

The  teacher  should  have  a  definite  plan  of  procedure  in  mind  for 
each  lesson.  The  lesson  should  be  opened  with  a  brief  and  concrete 
dass  discussion  of  the  new  work  that  is  to  be  taken  up  or  the  special 
stage  that  has  been  reached  in  work  that  is  already  imder  way. 
Though  individual  instruction  is  necessary,  it  should  not  take  the 
place  of  this  general  presentation  of  subject  matter,  which  economizes 
time  and  develops  the  real  thought  content  of  the  work. 

New  stitches  can  be  demonstrated  on  large  pieces  of  muslin  with 
long  darning  needles  and  red  or  black  Germantown  yam.  The 
muslin  may  be  pinned  to  the  blackboard  with  thumb  tacks  and  the' 
stitches  made  large  enough  for  all  to  see  without  difficulty.  A 
variety  of  completed  articles  should  be  kept  on  hand  to  show  addi- 
tional application  of  points  brought  out  in  the  lesson.  Each  class 
may  be  given  the  privilege  of  preparing  one  article  to  add  to  this  col- 
lection, and  a  spirit  of  class  pride  and  valuable  team  work  thereby 
developed. 

During  the  lesson,  posture,  neatness,  and  order  should  be  empha^ 
sized.  Application  can  be  secured  by  making  the  problems  of 
interest.  Care  must  be  taken  that  none  of  the  work  demands  unnec- 
essary eye  strain.  Each  lesson  should  be  closed  in  time  to  have  one 
of  the  members  of  the  class  give  a  brief  summary  of  the  steps  that 
have  been  covered. 

.  Since  the  class  period  for  sewing  in  the  rural  school  will  necessarily 
be  brief,  the  girls  can  be  encouraged  to  continue  their  work  at  some 
other  period.  However,  no  work  outside  of  the  class  period  should 
be  permitted  until  the  pupil  has  mastered  the  stitch  and  can  be 
trusted  to  do  the  work  in  the  right  way.  The  privilege  of  sewing  can 
be  made  the  reward  for  lessons  quickly  learned,  home  practice  can  be 
assigned,  or  the  class  can  meet  out  of  school  hours.  All  outside 
practice  must  be  carefully  supervised,  the  pupil  bringing  her  work  to 
the  teacher  for  frequent  inspection. 
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If  it  is  possible  to  keep  on  hand  a  permanent  equipment  for  sewing, 
the  following  should  be  provided  for  a  class  of  12: 


The  teacher  who  is  to  give  lessons  in  sewing  should  secure  a  helpful 
elementary  textbook  on  sewing  or  some  bulletin  that  deals  with  the 
teaching  of  sewing.  Such  bulletins  are  issued  in  some  States  by  the 
extension  departments  of  the  State  university,  college,  or  normal 
schools.  A  leaflet  that  will  prove  of  value,  entitled  ''Sewing  for 
Rural  Schools''  (Vol.  VII,  No.  7),  is  pubhshed  by  the  Hampton  Nor- 
mal and  Agricultural  Institute,  Hampton,  Va.  It  will  be  sent  free 
to  southern  teachers  upon  request. 

A  suggestive  list  of  textbooks  on  sewing,  for  use  in  elementary  rural  schools. 

Burton,  Ida  R.  and  Myron  G. — "School  Sewing,  Baaed  on  Home  Problems."  Price, 

$1.   Vocational  Supply  Co.,  Indianapolis. 
Flagg,  Etta  P.— ^Handbook  of  Elementary  Sewing."    Price,  50  cents.  Little, 

Brown  &  Co.,  Boston. 
Fuller,  M.    — "Constructive  Sewing  Book  I"  (pajwr).   Price,  00  cents.  Industrial 

Book  &  Equipment  Co.,  Indianapolis. 
Hapgood,  Olive  C. — "School  Needlework."   Price,  50  cents.   Ginn  &  Co.,  Boston. 
Kinne,  Helen,  and  Cooley ,  Anna  M. — * '  Clothing  and  Health. ' '    Price,  65  cents.  The 

Macmillan  Co.,  New  York  City. 
McGlauflin,  Idabelle.— "Handicraft  for  Girls."    Price,  |1.   The  Manual  Arts  Press, 

Peoria,  IlL 

Patton,  Frances. — "Home  and  School  Sewing."   Price,  60  cents.   Newson  A  Co 
New  York  City. 

Woolman,  Mary  S.— "A  Sewing  Course.*'   Price,  |1.50.   Frederick  A.  Femala, 
Washington. 

95619**— Bull.  23—17  6 


Approximate  cost. 


Scissors,  1  dozen  

Thimbles,  1  dozen  

Tape  measures,  1  dozen. 

Emery,  1  dozen  

Boxes  for  work,  1  dozen 


13.00 
.25 
.40 
.40 
.84 
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DETAILED  LESSON  PLANS  FOR  THE  COURSE  IN 

SEWING. 


LESSON  I.  PREPARATION  FOR  SEWING. 


Preparation  and  use  of  working  equipment:  Needles,  pins,  thread,  tape 
measure,  thimble,  scissors,  box  for  work.  Talk  on  cleanliness  and  neat- 
ness (care  of  hands,  etc.).  Discussion  of  hemming.  Hems  folded  on  sheets 
of  paper. 


A  hem  is  a  fold  used  to  finish  a  cut  surface,  made  by  twice  turning 
over  the  edge  of  a  piece  of  cloth  toward  the  worker,  and  then  sewing 
it  down.  In  turning  a  narrow  hem  the  first  fold  must  be  less  deep 
than  the  second,  in  order  that  the  hem  may  lie  smoothly.  If  the 
hem  is  a  wide  one,  the  first  fold  can  be  much  less  deep  than  the  second. 


The  teacher  should  have  interested  the  children  in  the  sewing 
lessons  before  the  first  meeting  of  the  class,  and  each  girl  should  be 
asked  to  come  to  class  with  the  box  in  which  to  keep  her  materials 
and  such  other  equipment  as  is  required.  If  the  school  is  to  fur- 
nish the  equipment,  the  teacher  should  be  sure  that  there  is  an  ade- 
quate amoimt  on  hand. 

It  will  probably  be  necessary  to  have  towels  hemmed  to  be  used 
in  the  cookii^  classes  at  school,  and  the  girls  should  be  interested 
in  doing  the  hemming.  If  some  of  the  girls  want  to  hem  towels 
for  use  in  their  own  homes,  it  will  be  desirable  to  allow  them  to  do 
so.  Flour  or  meal  sacks  will  answer.  It  may  be  well  to  have  th© 
girls  each  hem  a  towel  for  home  use  as  well  as  for  school  use,  in  order 
to  impress  them  with  the  desirabiUty  of  having  hemmed  dish  towels 
for  daily  use.  The  towels  can  be  planned  during  this  lesson  and 
the  girls  can  arrange  to  bring  th^  material  from  home,  if  they  are 
to  provide  them.  It  will  be  well  for  the  teacher  to  have  material 
for  one  or  two  towels  already  on  hand.  Plain  paper  will  answer 
for  the  practice  folding  of  the  hem  in  the  first  lesson. 


The  teacher  should  devote  a  few  minutes  to  a  talk  on  cleanliness, 
emphasizing  the  importance  of  cleanliness,  and  the  necessity  for  care 
in  handling  the  sewing  materials.  This  should  be  followed  by  a 
discussion  of  the  care  of  the  hands  and  the  condition  in  which  the 
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hands  shotdd  be  for  the  sewing  lesson.  Each  girl  should  inspect  her 
own  hands  and  show  them  to  the  teacher. 

When  sure  that  all  the  girls  have  their  hands  in  proper  condition 
for  sewing,  the  teacher  should  look  over  their  supphes  with  them, 
give  them  suggestions  as  to  how  they  are  to  keep  the  supphes,  and 
have  them  arrange  their  boxes. 

Next  she  should  tell  them  what  their  first  work  is  to  be,  show 
them  the  material  for  the  towels,  and  discuss  with  them  the  best 
method  of  finishing  the  ends  of  the  towels.    (See  Lesson  II.) 

Before  turning  the  hem  the  girls  should  make  a  cardboard  ruler 
from  heavy  paper  and  notched  to  indicate  the  depth  of  the  hem. 
A  few  minutes  should  be  devoted  to  practice  in  measuring  and  turn- 
ing a  hem  the  desired  depth  on  a  sheet  of  paper.  This  should  give 
experiCTice  with  the  double  turning  necessary — ^first,  the  narrow  turn 
to  dispose  of  the  cut  surface;  second,  the  fold  to  finish  the  edge. 

1  inch  inch 

 — 

_N  :  

<  > 

14  incK 

Fio.  3.— Gauge. 

Careful  measuring  should  help  to  give  the  girls  practice,  so  that  they 
will  be  able  to  measiu*e  with  the  eye  a  designated  distance  in  inches 
or  fraction  of  an  inch. 

When  the  lesson  hour  has  come  to  an  end  the  boxes  should  be 
put  away  in  systematic  order.  All  scraps  should  be  always  carefully 
picked  up  from  the  desks  and  floor. 

LESSON  II.  HEMMING  TOWELS. 

Turning  and  basting  hems.  Hemming  towels  of  crash,  flour  or  meal  sacl^s, 
or  other  material,  for  use  in  washing  and  drying  dishes  at  home  or  in 
school. 

SUBJECT  MATTER. 

Basting  is  used  to  hold  two  pieces  of  material  together  until  a 
strong  stitch  can  be  put  in.  It  is  done  by  taking  long  stitches  (one- 
fourth  inch)  from  right  to  left  and  parallel  to  the  edges  that  are  to 
to  be  basted  together.    In  starting  the  thread  is  fastened  with  a 
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knot;  when  completed  it  is  fastened  by  taking  two  or  three  stitches 
one  over  the  other. 

PBELIMINABY  PLAN. 

The  teacher  should  have  the  necessary  materials  for  sewing  on 
hand,  or  should  have  them  supplied  by  the  children.  The  materials 
needed  will  include  material  for  towels,  white  thread  for  basting  and 
hemming,  and  cardboard  pieces  for  measuring. 

The  teacher  should  also  have  a  large  square  of  unbleached  muslin 
or  canvas,  18  by  18  inches,  and  a  large  darning  needle  and  colored 
worsted  thread  to  use  for  demonstration  purposes.  The  canvas  should 
be  pinned  to  the  blackboard,  where  the  class  can  see  it  easily. 


Fio.  3.— Even  basting. 


METHOD  OF  WOBK. 

As  soon  as  class  is  called,  suppUes  are  at  hand,  and  hands  are  in 
proper  condition,  the  teacher  should  demonstrate  the  basting  stitch 
with  a  large  needle  and  thread  on  the  square  of  canvas  that  has  been 
fastened  on  the  wall.  Materials  should  be  passed  for  work.  Each 
girl  should  straighten  the  ends  of  her  towel  by  drawing  a  thread. 
Then  she  should  turn  and  baste  a  hern  three-eighths  of  an  inch  in 
depth  at  each  end. 

At  the  close  of  the  lesson  the  girls  should  fold  up  their  work  care- 
fully and  put  it  neatly  in  their  boxes. 


Digitized  by 


LBSSONS  IK  SEWING. 


85 


LESSON  III.  HEMMING  TOWELS  (Continued). 
The  Overhanding  Stitch  and  the  Hemming  Stitch. 

SUBJECT  MATTER. 

OverTumding  (also  called  overseaming  or  whipping) . — ^The  edges  to 
be  overhanded  are  held  between  the  first  finger  and  thumb  of  the  left 
hand  with  the  edge  parallel  to  the  first  finger.  The  needle  is  inserted 
just  below  and  perpendicular  to  the  edge.  The  needle  is  pointed 
straight  toward  the  worker  The  stitches  proceed  from  right  to  left, 
each  stitch  being  taken  a  little  to  the  left  of  the  preceding  stitch. 


Fio.  4.— Overhandlng. 

The  stitches  should  all  be  straight  on  the  right  side,  but  they  will  slant 
a  httle  on  the  wrong  side.  The  stitches  should  not  be  deep.  It  may- 
be desirable  to  use  this  overhanding  stitch  at  the  ends  of  hems  to 
hold  the  edges  of  the  material  together.  The  overhanding  stitch  is 
also  used  for  seams,  for  patching,  and  for  sewing  on  lace. 

The  overhanding  of  narrow  hems  is  not  always  necessary,  but  the 
ends  may  be  made  stronger  thereby,  and  the  stitch  is  a  valuable  one 
for  the  girls  to  know. 

Berrmmg. — ^The  hemming  stitch  is  placed  on  the  inside  of  the  hem. 
The  end  of  the  basted  hem  is  laid  over  the  first  and  under  the  second 
fing^  of  the  left  hand  with  the  folded  edge  outside  and  the  material 
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toward  the  worker.  It  is  held  in  place  with  the  thumb. .  The  stitch 
is  begun  at  the  end  of  the  hem.  The  fastening  of  the  Uiread  is  con- 
cealed by  shpping  it  underneath  the  hem  in  the  inside  fold  of  the 
material.  The  needle  is  pointed  over  the  left  shoulder,  a  small  stitch 
is  taken  through  the  material  just  under  the  hem,  then  through  the 
edge  of  the  hem.  This  ia  Repeated,  making  the  next  stitch  nearer  the 
worker,  and  moving  the  goods  from  right  to  left  away  from  the 
worker  as  necessary.  Uniformity  of  slant,  size,  and  spacing  of  stitches 
is  important. 


Before  this  lesson  is  given,  all  the  girls  should  report  to  the  teacher 
with  both  ends  of  their  towels  basted  so  that  they  will  all  be  ready  to 
proceed  at  once,  with  the  new  stitches. 


The  teacher  should  begin  the  lesson  by  demonstrating  the  stitches 
to  be  used  on  the  large  square  of  canvas,  with  the  large  needle  and 
heavy  thread.  After  overhanding  the  end  of  the  hem,  the  hemming 
Btitch  should  follow  with  the  same  thread.  The  girls  will  probably 
not  be  able  to  finish  the  henmiing  in  this  first  lesson,  so  provision 
should  be  made  for  additional  time.   This  can  be  required  as  an  out- 


Fio.  5.— Hemming. 


PBELIMINABY  PLAN. 


METHOD  OF  WORK. 
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side  assignment,  if  they  have  mastered  the  method  during  the  class 
penod.  The  teacher  may  be  able  to  give  them  some  supervision 
while  she  is  looking  after  other  classes.^ 

LESSON  IV,  BAQS, 

A  school  bag.  Bag  (made  of  material  obtainable)  to  hold  sewing  materials 
or  the  cooking  apron.  Measuring  and  straightening  the  material  for  the 
bag.  Basting  the  seams. 

SUBJECT  MATTER. 

>  The  basting  stitch  will  be  used  as  a  review  of  work  in  the  second 

lesson. 

PBELIMINARY  PLAN. 

At  some  previous  time  the  teacher  shoxild  talk  with  the  girb  about 
what  material  they  will  be  able  to  provide  for  their  bags,  and,  if  the 
material  has  to  be  purchased,  she  should  suggest  something  that  is 
statable,  washable,  and  inexpensive.  The  bag  should  cost  only  a 
few  cents.  If  the  bag  is  to  be  used  for  carrying  the  cooking  apron 
back  and  forth  from  home,  it  must  not  be  too  hght  in  color.  The 
dimensions  of  the  finished  bag  should  be  about  12  by  18  inches. 

B£ETHOD  OF  WORK. 

The  girls  should  get  out  the  materials  they  have  brought  for  their 
bags  and  determine  upon  their  size  and  shape.  It  will  not  be  neces- 
sary for  them  to  make  bags  of  uniform  shape  and  size.  The  teacher 
should  help  them  to  use  their  material  to  the  best  advantage.  The 
material  should  be  straightened,  pulled  in  place,  and  measured  care- 
fully. When  the  bags  have  been  cut  out,  the  sides  should  be 
basted  up. 

LESSON  V,  BAQS  (Continued). 
Sewing  up  the  seams  with  a  running  stitch  and  a  back  stitch. 

SUBJECT  MATTER. 

Running  is  done  by  passing  the  needle  in  and  out  of  the  material 
at  regxilar  intervals.  Small,  even  stitches  and  spaces  should  follow 
consecutively  on  both  sides  of  the  material.  The  stitches  should 
be  much  shorter  than  for  basting,  the  length  being  determined  largely 
by  the  kind  of  cloth  used. 

When  running  is  combined  with  a  back  stitch,  two  or  more  running 
stitches  and  one  back  stitch  are  taken  alternately.  The  back  stitch 
is  a  stitch  taken  backward  on  the  upper  side  of  the  cloth,  putting  the 
needle  back  each  time  into  the  end  of  the  last  stitch  and  bringing 
it  out  the  same  distance  beyond  the  last  stitch. 

^  TI  the  girls  have  time  to  do  more  hemming  than  the  towels  require,  they  may  enjoy  making  simpto 
coxtalns  of  plain  mull  or  dotted  swiss  for  the  windows  of  the  schoolroom.  This  work  can  be  taken  up  in 
additional  lesson  periods  or  after  soffool  hours. 
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PRELIMINARY  PLAN. 


The  teacher  should  be  sure  that  all  the  teachers  are  ready  to 
report,  with  the  sides  of  their  bags  basted  ready  for  stitching. 


The  teacher  should  first  demonstrate  the  running  stitch  with  the 
back  stitch,  and  the  girls  should  begin  to  sew  up  the  sides  of  the  bag, 
using  the  running  stitch.  They  should  commence  the  running 
stitch  at  three-fourths  of  an  inch  from  the  upper  end  of  the  bag,  so  that 
there  will  be  a  space  left  for  slits  in  the  hem  to  run  the  cord.*  The 


seams  will  doubtless  have  to  be  finished  outside  of  the  class  hour  and 
should  be  assigned  for  completion  before  the  next  lesson. 

LESSON  VI.  BAGS  (Continued). 
Overcasting  the  seams  and  turning  the  hem  at  the  top  of  the  bag. 


Overcasting  is  done  by  taking  loose  stitches  over  the  raw  edge  of 
the  cloth  to  keep  it  from  raveling  or  fraying. 

*  The  draw  string  or  cord  is  to  be  run  through  the  hem  from  the  inside  of  the  bag  and  it  will  be  necessary 
to  leave  three-fourths  of  an  inch  of  space  at  the  ends  of  the  seams  to  provide  slits  for  the  cord  outlets. 


METHOD  OF  WORK. 


Fio.  6.— Running  stitch  with  a  back  stitdi. 


SUBJECT  MATTER. 
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PEBLDflNABT  PLAN. 

The  teacher  should  be  siire  that  all  the  gu^ls  are  ready  to  report, 
with  the  sides  of  their  bags  neatly  sewed  up  with  the  running  stitch, 

METHOD  OF  WORK. 

The  teacher  shoxild  demonstrate  the  method  of  overcasting  and 
explain  its  use.  She  should  have  the  girls  trim  the  edges  of  their 
seams  neatly  and  overcast  them  carefully.  After  the  seams  have 
been  overcast,  she  should  discuss  with  the  girls  the  depth  of  the  hem 
that  they  expect  to  use  and  the  method  of  turning  and  basting  it. 
The  girls  should  turn  and  baste  the  hems,  using  the  cardboard 
measure  for  securing  the  depth  of  the  hem.  If  the  bags  are  deep 
enough  to  admit  of  a  heading  at  the  top,  a  deep  hem  (about  2^ 
inches)  can  be  made  and  a  running  stitdh  put  in  one-half  inch  (or 


Flo.  7.— Overoasting. 


more)  above  the  edge  of  the  hem  to  provide  a  casing  or  space  for  the 
cord.  If  it  is  necessary  to  take  a  narrow  hem,  the  hem  itself  can 
be  made  to  answer  as  space  for  the  cord;  in  this  case  the  hem  should 
be  made  about  one-half  inch  deep. 

LESSON  VI 1.  BAGS  (ConUnued). 

Hemming  the  top  of  the  bag»  putting  in  running  stitch  to  provide  a  space 

for  the  cord. 

SUBJECT  MATTER. 

Review  of  hemming  stitch  and  running  stitch. 

PRELIMINARY  PLAN. 

The  girls  should  report  to  the  class  with  the  hems  basted. 
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METHOD  OF  WORK. 

The  teacher  should  review  briefly  with  the  girls  the  method  of 
making  the  hemming  stitch  and  the  running  stitch,  asking  them  to 
describe  these  stitches  and  to  demonstrate  them  on  the  lai^e  square 
of  canvas  before  the  class.  The  baited  hems  should  then  be  sewed 
down  with  the  hemming  stitch. 

After  the  hem  is  finished  the  girls  should  run  a  basting  thread 
around  the  bag  to  mark  the  location  of  the  running  stitch  that  is  to 
be  half  an  inch  above  the  hem.  They  should  measure  for  this  care- 
fully with  the  cardboard  rule. 

If  there  is  not  time  to  do  all  the  hemming  in  the  class  period,  the 
hemming  stitch  and  the  running  stitch  (that  is  to  provide  space  for 
the  draw  string)  should  be  assigned  for  outside  work,  and  each  girl 
should  bring  in  her  finished  hem  at  a  designated  time  before  the 
next  class  period. 

LESSON  VIII.  BAGS  (Continued). 

Preparing  a  cord  or  other  draw  string 
for  the  bag.  Putting  in  a  double 
drawstring  in  the  bag  so  that  it  can 
easily  be  drawn  up.  Use  of  the 
bodkin. 


i 

i 

Fio.  8.— Bag  nearly  completed. 
From  Junior  Circular  No.  36,  Agricultural  Exten- 
sion Department,  Ames,  Iowa. 


SUBJECT  MATTER. 

To  make  a  cord,  it  is  necessary 
to  take  more  than  four  times  as 
much  cotton  as  the  final  length  of 
the  cord  will  require,  for  some  of 
the  length  will  be  taken  up  in  the 
twisting  of  the  cord.  The  cord 
should  be  doubled,  the  two  lengths 
twisted  together  firmly,  and  the 
ends  brought  together  again  and  held  in  one  hand  while  the  center 
is  taken  in  the  other  hand,  and  the  lengths  are  allowed  to  twist 
firmly  together.  The  ends  should  be  tied.  It  will  be  easier  for  two 
to  work  together  in  making  a  cord.  The  cord  should  be  run  into 
the  bag  with  a  bodkin  or  tape  needle.  If  one  cord  is  run  in  from 
one  side,  and  another  is  run  in  from  the  other  side,  each  cord  run- 
ning all  the  way  aroimd,  the  bag  can  be  drawn  up  easily. 

PRELIMINARY  PLAN. 

If  the  children  are  not  able  to  supply  cords  for  their  own  bags, 
the  teacher  should  have  a  sufficient  supply  of  cord  on  hand.  She 
should  be  sure  the  girls'  bags  are  in  readiness  for  the  c'ord  before  the 
class  period. 
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METHOD  OF  WORK. 

The  teacher  should  begin  the  lesson  by  describing  thSB  method  of 
making  the  cord,  estimating  the  amount  necessary,  and  demonstrat- 
ing the  process  with  the  assistance  of  one  of  the  girls.  The  girls 
should  be  numbered  so  that  they  can  work  in  groups  of  two.  After 
they  have  completed  the  cord,  and  run  it  into  the  bag,  methods  of 
finishing  the  ends  neatly  shduld  be  suggested  to  them. 


Fio.  10,— Completed  bag. 
From  Junior  Circular  No.  26,  Agricultural  Extension  De- 
partment, Ames,  Iowa. 

LESSON  IX.  DARNING  STOCKINGS, 


Use  of  darning  ball  or  gourd  as  a  substitute  for  ball.   Talk  on  care  of  the 
reet  and  care  of  the  stockings. 

SUBJECT  MATTER. 

Hiis  lesson  will  involve  running  and  weaving.    Darning  is  used  to 
fill  in  a  hole  with  thread  so  as  to  supply  the  part  that  has  been  de- 
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stroyed  or  to  strengthen  a  place  which  shows  signs  of  weakness. 
A  darning  ball,  gourd,  or  a  firm  piece  of  cardboard  should  be  placed 
under  the  hole.  The  dam  should  extend  one-quarter  of  an  inch 
beyond  the  edge  of  the  material,  beginning  with  fine  stitches  in  the 
material,  making  rows  of  stitching  close  together  in  one  direction, 
then  crossing  these  threads  with  rows  that  run  at  an  angle  to  them. 
Care  should  be  taken  to  alternately  pick  up  and  drop  the  edge  of  the 
material  about  the  hole  so  that  no  raw  edges  will  be  left  and  to  weave 
evenly  in  and  out  of  the  material  and  of  the  cross  threads. 

PRELIMINARY  PLAN. 

Each  girl  should  provide  a  pair  of  stockings  with  a  few  small  holes 
and  a  gourd  or  ball  of  some  sort  that  she  can  use  for  a  darning  ball. 

METHOD  OF  WORK. 

When  the  class 
meets  the  teacher 
should  discuss  brief- 
ly the  care  of  the 
feet,  and  of  stock- 
ings, and  demon- 
strate the  method 
of  darning  on  a  large 
piece  of  coarse  ma- 
terial with  heavy 
yam  and  a  needle. 
If  the  girls  finish 
one  dam  during  the 
lesson  period,  the  making  of  another  darn  for  practice  outside  of 
class  shoidd  be  assigned. 

LESSON  X.  PATCHINQ.i 
Hemmed  patches  on  cotton  garments.   Talk  on  care  of  clothes. 

SUBJECT  MATTER. 

This  lesson  will  involve  measuring,  trimming,  basting,  and  hem- 
ming. A  patch  is  a  piece  of  cloth  sewed  on  to  a  garment  to  restore 
the  worn  part.  The  material  used  for  the  patch  should  be  as  nearly 
Uke  the  original  fabric  in  color  and  quality  as  possible.  In  placing 
the  patch,  the  condition  of  the  material  about  the  hole  must  be  taken 
into  consideration,  as  well  as  the  size  of  the  hole  itself.  The  hole 
should  be  trimmed  to  remove  wom  parts  near  it.  The  patch  shoidd 
be  2  inches  larger  than  the  trimmed  hole.  The  comers  of  the  hole 
should  be  cut  back  diagonally,  so  that  the  edges  may  be  turned 

1  Used  when  special  problem  comes  up. 


Fig.  11.— Darning. 

From  Junior  Circular  No.  26,  Agricultural  Extension  Department, 
Ames,  Iowa. 
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under.  The  patch  should  be  matched  and  pinned  onto  the  large 
piece,  leaving  the  edges  of  the  patch  to  project  evenly  on  all  four 
sides.  The  edges  of  the  matmal  about  the  hole  should  be  turned 
in  and  basted  to  the  patch.  The  edges  of  the  patch  should  be 
turned  in  so  that  they  extend  one-half  inch  from  the  edge  of  the 
hole  when  finished.  Thd  patch  and  the  cloth  should  be  basted 
together  and  hemmed. 

PRELIMrNAKT  PLAN. 

The  lesson  on  patching  should  be  given  at  any  time  in  the  course 
when  it  can  be  applied  to  an  immediate  need.  If  a  girl  snags  her 
dress  while  playing  at  school  or  if  she  wears  a  torn  apron,  the  teacher 
can  announce  a  patching  lesson  for  the  next  sewing  class,  and  re- 
quest each  girl  to  bring  a  torn  garment  and  the  material  for  the 
patch  from  home.  It  may  be  desirable  to  use  two  or  three  periods 
for  this  lesson. 


Fio.  12.— Patching. 

From  Junior  Circular  No.  26,  Agricultural  Extension  Department,  Ames,  Iowa. 


METHOD  OF  WORK. 

The  teacher  should  demonstrate  the  various  processes  of  patching 
on  a  large  piece  of  muslin.  The  girls  should  practice  placing  a 
patch  on  a  piece  of  paper  with  a  hole  in  it  Each  process  should  be 
assigned  in  succession — examination  of  article,  to  determine  its  con- 
dition; calculation  of  size  and  preparation  of  patch;  placing  the 
patch;  trimming  the  article  about  the  hole;  basting  the  patch  and 
material  together;  and  hemming  the  patch. 

LESSON  XI.  CUTTING  OUT  APRONS  OR  UNDERGARMENTS. 

SUBJECT  MATTER. 

When  cutting  out  an  apron,  the  length  of  the  skirt  should  first  be 
measiired,  and  to  this  measure  6  inches  should  be  added  for  hem  and 
seams.    One  length  of  the  material  corresponding  to  this  length 
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should  be  cut.  This  should  be  folded  through  the  center  lengthwise. 
Three-fourths  of  an  inch  should  be  measured  down  on  this  fold,  and 
the  material  cut  from  the  end  of  the  selvage  to  this  point  in  order 
to  slope  the  front  of  the  apron.  When  the  waist  measure  is  taken, 
2  inches  shoidd  be.  added  to  it  (1  for  the  lap  and  1  for  finishing). 
Two  pieces  this  length,  and  2  J  inches  wide,  should  be  cut  lengthwise  of 
the  material  for  the  belt.  A  measure  should  be  made  from  the  mid- 
dle of  the  back  of  the  waist  hne,  over  the  shoulder,  to  a  point  5 
inches  to  the  right  to  the  center  front  and  on  the  waist  hne.  Two 
pieces  the  length  of  this  measure,  and  4J  inches  wide,  should  be  cut 
lengthwise  of  the  material  for  the  shoulder  straps.  A  piece  9  by  12 
inches  should  be  cut  for  the  bib,  the  longer  distance  lengthwise  of 
the  material.  These  measurements  allow  one-quarter  inch  for 
seams. 


Previous  to  the  lesson  the  teacher  should  see  if  arrangements  can 
be  made  to  secure  the  use  of  one  or  two  sewing  machines,  so  that  the 
girls  can  sew  all  the  long  seams  of  their  aprons  by  machine. 

At  a  previous  lesson  she  shoidd  discuss  with  the  girls  the  material 
of  which  they  can  make  their  aprons.  They  should  consider  whether  • 
the  apron  should  be  white  or  colored,  and  whether  it  should  be  of 
mushn,  cambric,  or  gingham.  Each  girl  will  need  from  1^  to  2 
yards  of  material,  according  to  her  size.  The  taller  girls  will  need  2 
yards. 

There  should  be  on  hand  a  sufficient  number  of  tape  measures, 
pins,  and  scissors,  so  that  the  girls  can  proceed  with  the  cutting  of 
their  aprons  with  no  unnecessary  delay. 


%  inch 


Fio.  13.— Cutting  oat  skirt  of  apron. 


PRELIMINARY  PLAN. 
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The  apron  to  be  made  is  to  have  skirt,  bib,  and  shoulder  straps, 
in  order  to  be  a  protection  to  both  dress,  skirt,  and  waist.* 

METHOD  OF  WORK. 

As  soon  as  the  class  meets,  the  girls  should  make  the  measurements 
for  their  aprons.  One  measurement  should  be  assigned  at  a  time  and 
the  reason  for  each  measurement  given.  The  girls  should  follow  the 
measurements  explicitly,  as  they  are  apt  to  become  confused  if  direc- 
tions are  complicated.  They  should  work  carefully  so  that  the  mate- 
rial does  not  become  mussed  or  soiled,  and  at  the  conclusion  of  the 
lesson  they  should  fold  it  carefully  and  put  it  away  neatly.  All 
threads  and  scraps  of  material  should  be  carefidly  picked  up  off  the 
floor,  and  the  room  left  in  order. 


Fio.  14.— Uneven  basting. 


LESSON  XII.  APRONS  OR  UNDERGARMENTS  (Continued). 

Basting  the  hem  for  hemming  on  the  machine  or  by  hand.  Uneven 

baiting. 

SUBJECT  MATTSB. 

An  imeven  basting  forms  the  better  guide  for  stitching.  In  uneven 
basting  the  stitches  are  made  about  twice  as  long  as  the  spaces  be- 
tween. The  stitch  should  be  about  one-fourth  of  an  inch  on  the 
upper  side  of  the  material  and  one-eighth  inch  on  the  imder  side. 

1  If  the  girls  are  very  inexperienced  and  find  the  sewing  diffieolt,  It  may  be  adrisable  to  omit  tbe  bib 
and  straps  and  to  make  the  simple  full-skirted  apron.  If  a  machine  is  not  at  hand  to  use  for  the  long  seams, 
the  Units  In  time  may  make  the  simpler  apron  neeeanry.  This  will  give  more  time  for  the  various  pro- 
cesses. Lessons  XIV  and  XV  can  then  be  omitted,  Lesson  XVI  made  simpler,  and  less  outside  week 
required. 
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PBELIMINABY  PLAN. 

In  addition  to  the  apron  material  which  has  been  cut  out  in  the 
previous  lesson,  each  girl  should  provide  her  own  spool  of  thread 
(number  "Sixty"  white  thread  will  probably  answer  for  all  the  work), 
a  piece  of  cardboard  5  inches  wide  to  use  for  marker,  and  pins  to  use 
in  fastening  the  hem. 

METHOD  OF  WORK. 

As  soon  as  the  class  meets,  the  gil^ls  should  prepare  a  5-inch 
measure  of  cardboard  to  guide  them  in  turning  the  hems  of  the  skirts 
of  their  aprons.  They  should  make  a  half-inch  notch  in  the  measure 
for  the  first  turn  in  the  material.  A  one-half  inch  edge  should  be 
turned  up  from  the  bottom  of  the  skirt,  then  a  5-inch  hem  turned, 
pinned,  and  basted  carefully  with  uneven  basting.  The  card  board 
marker  should  be  used  for  both  measurements. 


Fio.  15.— Gathering. 


LESSON  XIII.  APRONS  OR  UNDERGARMENTS  (Continued). 
Qathering  the  skirt  and  stitching  to  the  belt. 
SUBJECT  MATTEB. 

In  gathering,  the  nmning  stitch  is  employed.  Small  stitches  are 
taken  up  on  the  needle  with  spaces  twice  as  great  between  them. 
The  top  of  the  skirt  should  be  divided  into  halves,  and  gathered  with 
two  long  double  threads,  using  fine  stitches  and  placing  them  one- 
quarter  inch  from  the  edge.  The  center  of  the  belt  and  the  centCT 
of  the  top  of  the  skirt  of  the  apron  should  be  determined  upon.  The 
belt  should  be  pinned  to  the  wrong  side  of  the  apron  at  these  points, 
and  the  fullness  drawn  up  to  fit  (approximately  one-half  of  the  waist 
measure).  The  skirt  and  belt  should  be  pinned,  basted,  and  sewed 
together. 
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FBBLIMINARY  PLAN. 


If  the  hems  have  been  completed  in  the  skirts,  the  girls  are  ready- 
to  gather  the  skirts  and  attach  them  to  the  belt.  It  will  be  well  to 
have  pins  on  hand  to  use  in  fastening  the  skirt  and  belt  together. 


METHOD  OF  WORK. 

The  teacher  should  first 
demonstrate  the  method  of 
gathering  and  assign  that 
portion  of  the  lesson.  When 
the  skirts  have  all  been 
gathered  she  should  show 
the  girls  how  to  measure, 
pin,  and  baste  the  skirt  to 
the  belt. 


Fig.  16.^-8ewing  on  the  belt  of  the  apron. 

From  Junior  Circular  No.  96,  Agricultural  Extension 
Department,  Ames,  Iowa. 


LESSON  XIV.  APRONS  OR  UNDERGARMENTS  (Continued). 
Making  the  bib. 

SUBJECT  MATTER. 

A  2-inch  hem  should  be  turned  across  one  short  end  of  the  bib. 


This  should  be  basted  and  hemmed. 


Fio.  17.— Bib  and  straps  of  apron. 


The  bottom  of  the  bib  should 
be  gathered,  using  the 
method  employed  for  the 
top  of  the  skirt,  and  leav- 
ing enough  thread  to  adjust 
the  gathers  easily. 

PRELIMINARY  PLAN. 

If  the  girls  have  com- 
pleted the  skirts  and  at- 
tached them  to  the  belts, 
they  are  ready  to  make 
the  bibs.  They  should  be 
provided  with  a  2-inch 
marker  for  use  in  making 
the  hems  in  the  top  of 
the  bibs. 


METHOD  OF  WORK. 


The  teacher  should  guide  the  girls  carefully  in  the  making  of  the 
bibs,  reviewing  their  knowledge  of  basting,  hemming,  and  gathering^ 
95619*»— Bull.  2a-17  7 
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LESSON  XV.  APRONS  OR  UNDERGARMENTS  (Continued). 
Making  the  straps. 

SUBJECT  MATTER. 

One  end  of  one  of  the  straps  should  be  placed  at  the  bottom  of  the 
bib.  The  side  of  the  strap  should  be  pinned,  basted,  and  sewed  to 
the  right  side  of  the  bib  with  a  running  stitch.  The  otiier  long  side 
of  the  strap  should  then  be  turned  in  one-quarter  of  an  inch  and  the 
ends  turned  in  one-half  of  an  inch.  The  strap  should  then  be  folded 
through  the  center  for  its  entire  length  and  the  free  side  basted  to 
the  wrong  side  of  the  bib  and  hemmed  down.  The  remaining  edges 
of  the  strap  should  be  overhanded  together.  The  other  strap  should 
be  sewed  to  the  other  side  of  the  bib  in  the  same  way. 

PRELIMINARY  PLAN. 

The  bibs  should  have  been  completed  before  the  girls  report  for 
this  lesson. 

METHOD  OF  WORK. 

As  soon  as  the  girls  report  for  the  lesson,  the  teacher  should  ex- 
plain the  method  of  attaching  the  straps  to  the  bib  and  taU  them 
how  to  finish  the  straps.  As  they  pr6cee<J  with  their  work,  she 
should  supervise  them  carefuUy  and  assign  the  unfinished  portion  of 
the  work  for  completion  outside  of  the  class. 

LESSON  XVI.  APRONS  OR  UNDERGARMENTS  (Continued). 
Putting  the  bib  and  skii^  on  the  belt. 

SUBJECT  MATTER. 

The  center  of  the  bottom  of  the  bib  should  be  determined,  and 
pinned  to  the  upper  edge  of  the  belt,  to  which  the  skirt  has  already 
been  attached.  The  belt  should  be  fastened  to  the  Wrong  side  of 
the  bib.  The  gathering  string  of  the  bib  should  be  drawn  up,  leaving 
2  inches  of  fullness  on  each  side  of  the  center.  The  bib  should  be 
pinned,  basted,  and  sewed  to  the  belt.  Tlie  remaining  long  edges 
of  the  belt  should  be  turned  in  one-fourth  inch,  and  the  ends  one- 
half  inch.  The  edges  of  the  other  belt  piece  should  be  turned  in 
the  same  way,  and  should  be  pinned  over  the  belt  to  which  the  skirt 
and  bib  have  been  attached  (with  all  the  edges  turned  in),  and  basted 
carefully  to  keep  the  edges  even.  The  skirt  and  bib  should  be 
hemmed  to  this  upper  belt,  and  all  the  remaining  edges  should  be 
overhanded. 
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PREUBaXART  PLAN. 

The  bib  and  straps  of  the  apron  should  be  completed  before  the 
girls  report  for  this  lesson. 

METHOD  OF  WOBK. 

The  teacher  should  guide  the  girls  carefully  in  the  yarious  steps 
necessary  in  fastening  the  bib  to  the  belt  and  in  completing  the  belt. 
If  the  hemming  and  overhanding  is  not  completed  during  the  class 
hour,  they  can  be  assigned  for  outside  work. 

LESSON  XVII.  METHODS  OF  FASTENING  GARMENTS. 
Sewing  buttons  on  the  aprons,  petticoat,  or  other  garment. 

SUBJECT  MATTER. 

This  lesson  should  teach  neatness  in  dress  through  a  consideration 
of  the  best  methods  of  fastening  garments.    The  position  of  the  but- 


Fio.  18.— Sewing  on  buttons. 
From  Junior  Circular  No.  35,  Agriooltoral  Extension  Department,  Ames,  Iowa. 

ton  is  measured  by  drawing  the  right  end  of  the  band  one  inch  over 
the  left  end.  The  location  of  the  button  should  be  marked  with  a 
pin  on  the  left  end  of  the  band.  A  double  thread  is  fastened  on 
the  right  side  of  the  band,  drawn  through  one  hole  of  the  button, 
and  back  through  the  other,  taking  it  through  the  band  close  to 
the  first  stitch.  A  pin  should  be  inserted  on  top  of  the  button 
under  the  first  stitch,  and  left  there  until  the  button  is  firmly  fastened 
in  place;  then  removed.  Before  fastening  the  thread,  it  should  be 
wrapped  two  or  three  times  around  the  threads  holding  the  button, 
between  the  button  and  the  cloth,  then  fastened  neatly  on  the  wrong 
side  with  a  few  small  stitches  one  on  top  of  the  other. 

PRELIMINABY  PLAN. 

Each  girl  should  come  to  the  class  with  her  apron  as  nearly  com- 
pleted as  possible,  and  with  three  buttons  to  sew  on  it  for  fastening 
the  belt  and  straps. 
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METHOD  OP  WORK. 

The  teacher  should  discuss  the  best  methods  of  fastening  garments 
with  the  girls,  and  she  should  demonstrate  the  method  of  sewing  on 
buttons.  The  girls  should  sew  one  button  on  the  left  end  of  the 
apron  band  in  the  middle  of  the  width  about  1  inch  from  the  end 
and  another  button  4  inches  from  each  end  of  the  band  to  hold  the 
shoidder  strape. 

LESSON  XVIII.  METHOD  OF  FASTENING  GARMENTS  (Continued.) 
Buttonholes  on  practice  piece,  and  on  apron. 

SUBJECT  MATTER. 

Directions  for  makinff  the  hutiorihole. — Measure  the  location  of  the 
buttonhole  carefully  lengthwise  of  the  band,  so  that  the  end  wiU  come 


(a)  (b)  (c) 

Starting  the  button  hole.  Th©  buttonbote  stitch.  The  finished  button  hole. 

Fio.  19.— Working  buttonholes. 
From  Junior  Circular  No.  35,  Agricultural  Extension  Department,  Ames,  Iowa. 

one-fourth  inch  from  the  edge  of  the  garment.  Mark  the  length  of 
the  buttonhole  on  the  material  by  putting  in  two  lines  of  nmning 
stitches  at  the  ends.  To  cut  the  buttonhole,  insert  the  point  of 
scissors  at  the  point  marked  by  the  running  stitches  nearest  the  edge 
of  the  garment  and  cut  carefully  along  the  thread  of  the  material  to 
the  row  of  stitches  marking  the  length  at  the  other  end. 

To  make  the  buttonhole,  use  a  thread  of  sufficient  length  to  do 
both  the  overcasting  and  the  buttonholing.  Beginning  at  the  lower 
right  corner,  overcast  the  raw  edges  with  stitches  one-sixteenth  of  an 
inch  deep.  Do  not  overcast  around  the  ends  of  the  hole.  As  soon 
as  the  overcasting  is  done,  go  right  on  with  the  buttonholing  without 
breaking  the  tliread.  Hold  the  buttonhole  horizontally  over  the 
first  finger  of  the  left  hand  and  work  from  right  to  left.  Insert  the 
point  of  the  needle  through  the  buttonhole  (at  the  back  end),  bring- 
ing the  point  tlirough  toward  you  four  or  five  threads  below  the  edge 
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of  the  buttonhole.  Bring  the  doubled  thread  from  the  eye  of  the 
needle  from  right  to  left  under  and  aroimd  the  point  of  the  needle, 
draw  the  needle  through,  forming  a  purling  stitch.  At  the  end  of  the 
buttonhole  make  a  fan  by  placing  from  five  to  seven  stitches.  The 
thread  should  be  fastened  carefully  on  the  under  side  of  the  buttonhole 

PRELIMINARY  PLAN. 

For  this  lesson  it  will  be  desirable  to  have  small  pieces  of  muslin  on 
hand  to  use  as  practice  pieces  for  the  buttonholes. 

METHOD  OF  WORK. 

The  teacher  should  demonstrate  the  making  of  a  buttonhole,  illus- 
trating each  process  on  a  large  piece  oi  canvas.  The  girk  should  sew 
two  small  strips  of  musCn  together  and  cut  a  buttonhole  one-foitrth 
inch  from  the  edge  of  the  material,  and  lengthwise  of  the  material,  to 
work  for  practice.  When  the  buttonhole  has  been  sufficiently  per- 
fected on  the  practice  piece,  the  girls  should  make  a  buttonhole  on 
the  band  of  the  apron.  The  buttonhole  sl^ould  be  made  in  the  right 
end  of  the  band,  and  in  each  end  of  each  shoulder  strap. 

LESSON  XIX.  A  PADDED  HOLDER  FOR  HANDLING  HOT  DISHES. 

BINOTNQ. 

SUBJECT  MATTERi 

A  holder  6  inches  square  will  be  satisfactory  for  handling  hot  dishes. 
It  can  be  made  of  quUted  padding  bound  with  tape  or  of  two  thick- 
nesses of  outing  flannel  covered  with  perQale  or  denim,  an^  boimd 
with  tape  or  braids  If  made  of  the .  outing  flannel  and  covered,  it 
shoidd  be  quilted  by  stitching  from  the  middle  of  one  side  to  the 
middle  of  the  opposite  side  in  both  directions  in  order  to  hold  the  out- 
ing flannel  and  tlie  outside  covering  together.  The  tape  that  is  to  be 
used  for  the  binding  should  be  folded  through  the  center  lengthwise, 
then  beginning  at  one  comer  of  the  padding  the  edge  should  be  basted, 
half  on  one  side  and  half  on  the  other.  Right-angled  comers  should 
be  formed.  When  basted  all  aroimd,  the  tape  should  be  sewed  down 
on  each  side  with  a  hemming  stitch. 

If  the  holder  is  to  be  suspended  from  the  apron  band,  a  tape  of  from 
27  inches  to  36  inches  in  length  should  be  attached  to  one  comer. 
The  raw  edge  at  one  end  of  the  tape  should  be  turned  in.  The  end 
should  be  so  placed  that  it  overlaps  the  corner  of  the  holder  about 
one-half  inch  and  should  be  basted  to  the  holder.  The  tape  should 
then  be  secured  firmly  to  the  holder,  hemmed  down  one  edge  across 
the  bottom,  and  up  the  other  edge.  The  other  end  of  the  tape  should 
be  finished  with  a  2-inch  loop.  The  raw  edge  shoidd  be  folded  over^  the 
tape  turned  2  inches  down  for  the  loop,  and  basted  in  place.  This 
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should  be  hemmed  across  the  end.  One-fourth  inch  up  from  the  end 
the  double  thickness  of  tape  should  be  back-stitched  together  and  the 
edges  of  the  tape  overhanded  from  there  to  the  hemmed  end. 


Each  girl  should  provide  sufficient  denim,  percale,  muslin,  or  other 
easily  washable  material  to  cover  the  two  sides  of  a  holder  7  inches 
square  and  enough  outing  flannel  or  canton  flannel  for  a  double 
lining.  About  li  yards  of  straight  tape  one-half  inch  wide  will  be 
needed  for  the  binding  and  to  suspend  the  holder  from  the  apron. 


The  girls  shoidd  first  carefully  measure  and  turn  the  material  for 
the  covering  of  the  holder  and  then  prepare  the  lining,  basting  it  all 
together,  then  putting  in  the  running  stitch  and  finishing  with  the 
binding. 

If  it  is  not  possible  to  complete  the  holder  in  one  period,  a  second 
lesson  period  should  be  provided,  or  arrangements  made  to  have 
supervised  work  done  out  of  lesson  hours. 


PRELIMINARY  PLAN. 


Fig.  ao.— The  holder. 


METHOD  OF  WORK. 
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LESSON  XX.  A  CAP  TO  WEAR  WITH  THE  COOKING  APRON. 


SUBJECT  MATTER. 

The  simplest  cap  to  make  will  be  the  circular  cap.  A  pattern 
should  be  made  by  drawing  a  circle  21  inches  in  diameter  with  a 
pencil  and  string  on  a  piece  of  wrapping  paper.  The  material  for 
the  cap  should  be  cut  carefully  aroimd  the  circle  and  finished  with  a 
narrow  hem.    A  tape  to  hold  the  draw  string  should  be  placed  1} 


Fio.  21.— Cap. 

inches  inside  the  edge  of  the  hem.  A  small  piece  of  cardboard  cut 
about  one-half  inch  wide  should  be  used  for  measuring  the  location 
of  the  tape.  Bias  strips  three-fourths  inch  wide  can  be  prepared  for 
the  tape,  or  a  commercial  tape  three-eighths  inch  wide  can  be  pur- 
chased. The  outer  edge  of  the  tape  should  be  basted  down  first,  the 
edges  joined,  then  the  inner  edges  should  be  basted,  keeping  the  edge 
smooth.  Both  edges  should  be  neatly  sewed  down  with  hemming 
stitch  by  hand  or  on  machine.  An  elastic  should  be  inserted  in  the 
band,  carefully  fitted  to  the  head,  and  ends  fastened  neatly. 
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PREUMINART  PLAN. 

This  lesson  will  give  good  opportunity  to  make  a  cap  that  will 
answer  for  a  dust  cap  or  serve  as  a  part  of  the  cooking  uniform.  -If 
such  a  cap  does  not  seem  desirable  and  the  former  lesson  has  not 
been  completed,  the  cap  can  be  omitted  and  the  work  on  the  holder 
continued. 

METHOD  OF  WORK. 

The  girls  should  first  make  the  pattern  for  the  cap  and  then  cut 
out  their  material.  The  hem  should  be  basted  and  stitched  with  the 
hemming  stitch.  The  bias  strip  should  be  basted  on  and  sewed 
down  with  the  running  stitch.  It  will  probably  not  be  possible  for 
the  girls  to  complete  the  cap  in  one  class  period,  but  if  the  material 
has  been  cut  out  and  the  work  started,  they  may  be  able  to  complete 
it  at  some  other  time.  The  stitches  are  not  new  and  the  work  will 
serve  as  an  excellent  test  of  the  skill  they  have  acquired  in  the  course. 

o 
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LETTER  OF  TRANSMITTAL. 


Department  op  the  Interior, 

Bureau  of  Education, 

Washington^  AprU  17^  1917. 
Sir  :  To  meet  the  demand  for  information  as  to  what  provision  is 
made  in  the  several  countries  of  the  world  for  military  teaching  for 
boys  of  school  age,  I  have  caused  to  be  prepared  the  manuscript 
which  is  transmitted  herewith  and  which  I  recommend  for  publica- 
tion as  a  bulletin  of  the  Bureau  of  Education. 
Kespectfully  submitted. 

P.  P.  CliAXTONy 

Commissioner. 

The  SfiCRETARr  op  the  Interior. 
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MIUTARY  TRAINING  OF  TOUTHS  OF  SCHOOL  AGE 
IN  FOREIGN  COUNTRIES. 


INTRODUCTION. 


/ 


The  matter  presented  in  this  circular  relates  to  the  military  train- 
ing of  youths  of  school  age,  conducted  either  as  a  part  of  the  regular 
school  work  or  by  independent  agencies.  Military  instruction,  of  the 
exact  nature  and  to  the  same  extent  as  that  given  to  soldiers,  is  not 
found  in  the  schools  of  any  country  of  Europe  except  the  special  mil- 
itary schools.  Such  training  is  confined  everywhere  to  the  period  of 
active  service,  and  no  attempt  has  ever  been  made  to  impose  upon 
the  school  the  task  of  producing  fully  trained  soldiers.  In  many 
countries  having  universal  military  service  the  public  schools  provide 
for  training  boys  in  such  elements  of  military  science  as  may  be  con- 
veniently combined  with  their  physical  training  and  at  the  same  time 
prepare  them  for  the  active  service  awaiting  every  young  man. 

The  attitude  of  foreign  educators  in  the  matter  is  well  defined. 
They  do  not,  as  a  rule,  regard  the  military  instruction  as  a  successf id 
substitute  for  the  well-established  systems  of  physical  training  and 
character  building.  They  generally  view  it  as  an  anomaly  in  the 
school  system,  justified  only  by  the  exigencies  of  national  defense. 
The  enthusiastic  support  they  lend  this  work  comes  more  from  patri- 
otic than  from  pedagogic  motives.  Occasionally,  however,  the  bene- 
ficial effects  of  military  training  upon  the  moral  and  physical  sides  of 
boys'  education  are  emphasized.  Very  marked  results  of  this  nature 
have  been  observed  in  Australia,  which  should  have  more  than  pass- 
ing attention. 

In  France,  where  military  training  is  a  component  part  of  the 
prescribed  program  of  public  primary  schools,  it  is  not  approved 
by  leading  educators  as  a  method  of  physical  training,  but  it  is 
recognized  and  commended  as  preparatory  training  for  military 
service,  intended  to  raise  the  efiiciency  of  the  French  Army.  The 
programs  of  public  schools  of  France  include  gymnastics  and  moral 
instruction,  the  former  as  a  means  of  building  up  the  physique  of 
the  boys  and  the  latter  of  developing  their  character;  it  is  generally 
recognized  that  these  two  objects  of  education  can  not  be  perfectly 
attained  by  any  system  of  military  training. 


5 


6 


MILITARY  TRAINING  OF  YOUTHS  OF  SCHOOL  AGE 


On  this  subject  one  authority  says:  * 

Military  training  may  present,  as  regards  hygiene,  serious  inconveniences ;  it 
implies  rigid  discipline,  which  is  condemned  by  true  pedagogy.  Outside  of 
that  it  produces  results  that  are  only  partial,  limited,  and  special. 

This  opinion  relates  to  military  training  regarded  as  a  method  of 
physical  education.  But  by  the  same  authority  military  instruction 
is  termed  "a  work  of  urgent  interest  to  the  country  and  to  all 
young  citizens." 

These  quotations  represent  fairly  the  attitude  of  enlightened  and 
patriotic  French  opinion. 

An  Austrian  educator,  Prof.  E.  Bausenwein,  writes  on  the  same 
subject  as  follows :  ^  * 

Shooting  practice  in  the  Austrian  secondary  schools  was  not  introduced  as  a 
matter  of  sport  to  which  one  may  be  devoted  or  not  but  as  a  serious  necessity, 
the  effects  of  which  are  rightly  estimated  as  of  great  impoitance  for  the 
defense  of  the  State  in  a  time  of  trial. 

Although  each  country  possesses  its  own  system  of  military  train- 
ing of  school  youths,  adapted  to  the  specific  conditions  and  purposes 
of  the  movement  in  each  particular  instance,  a  certain  similarity 
of  origin  and  organization  of  these  movements  may  be  observed. 
In  most  cases  the  source  of  the  movement  can  be  traced  to  the  depart- 
ment of  w^r,  assisted  by  the  department  of  education  and  patriotic 
organizations  of  citizens.  Where  military  instruction  is  not  an 
obligatory  part  of  the  public  school  curricula,  it  is  promoted  in  the 
form  of  student  organizations  under  the  leadership  of  patriotic 
clubs  and  aided  by  Government  grants  and  by  the  lease  of  Govern- 
ment property.  In  those  countries  where  the  Governments  are  not 
directly  active  in  this  work  it  often  arises  spontaneously  under  the 
guise  of  semimilitary  clubs. 

It  is  also  a  significant  feature  of  all  militaristic  movements  affect- 
ing the  schools  that  they  appear  wherever  and  whenever  special  need 
is  felt  for  raising  the  standard  of  the  military  preparedness  of  the 
nation.  In  France  the  movement  was  started  after  the  disastrous 
war  of  1870  and  revived  after  the  reduction  of  the  term  of  active 
service  in  1905.  In  Austria  intensive  military  work  in  schools  was 
launched  after  a  similar  reduction  of  the  term  of  service.  In 
Switzerland  and  Australia  it  accompanied  the  introduction  of  an 
abbreviated  system  of  universal  military  service.  During  the 
period  from  1908  to  1914,  when  apprehension  of  the  oncoming  Euro- 
pean conflict  was  keen  among  the  nations  of  the  Continent,  the 
training  of  school  youths  in  warlike  exercises  was  greatly  extended. 
In  Germany,  according  to  Korperliche  Erziehung,  schoolboys  were 
attracted  in  this  period  to  numerous  civilian  rifle  clubs  and  semi- 
military  organizations. 


*L'AnnuaIre  de  la  Teunesse.  1014,  p.  4. 
*K5rperUcbe  Erziehung,  June,  1012. 
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In  a  certain  sense  all  work  of  a  military  nature  performed 
by  schoolboys,  whether  compulsory  or  voluntary,  whether  promoted 
by  the  State  or  by  private  agencies,  and  whether  in  the  nature 
of  extensive  military  training  or  of  simple  close  order  drill,  is 
worthy  of  note  in  the  present  consideration.  The  differences  that 
appear  between  the  countries  here  treated  are  chiefly  those  of  degree 
of  universality  and  thoroughness  of  the  training  given.  Australia 
and  Switzerland  have  the  best  organized  systems  of  preparatory  mili- 
tary training;  in  both  these  countries  this  work  is  regarded  as  a  part 
of  the  regular  military  training  provided  for  the  Army,  the  school 
simply  relieving  the  military  establishment  of  a  part  of  its  task  and 
shortening  thereby  the  term  of  training  in  the  active  service.  In 
other  countries,  like  Great  Britain,  the  work  appears  in  an  un- 
organized, sporadic,  and  limited  form,  or  in  conjunction  with  train- 
ing for  other  purposes.  Between  the  two  extremes  represented  by 
Switzerland  and  England  there  are  several  intermediate  forms, 
such  as  (a)  prescribed  military  drill,  but  in  a  limited  extent,  or  (b) 
thorough  military  training,  but  conducted  by  outside  agencies  and 
therefore  not  obligatory,  or  (c)  prescribed  military  training  limited 
to  certain  kinds  of  schools,  etc. 

For  a.  comparative  view,  a  bare  outline  of  the  systems  prevailing 
in  various  countries  is  given  below.  It  will  be  seen  that  the  list 
includes  all  the  important  countries  for  which  information  is  at 
present  available.  This  outline  is  followed  by  detailed  statements 
for  the  several  countries  and  a  bibliography. 

BRITISH  EMPIRE. 

England. — Strictly  voluntary  work  carried  on  by  private  agencies. 

Australia. — ^Military  instruction  compulsory  for  all  boys  from  12 
to  18  years  of  age. 

New  Zealand, — ^Military  instruction  compulsory  for  boys  over  14 


Canada. — Military  instruction  carried  on  in  voluntary  cadet  corps. 
FRANCE. 

Prescribed  military  instruction  without  arms,  and  rifle  practice  in 
elementary  and  higher  elementary  schools.  Ages  9  to  13  yeai*s;  rifle 
practice  limited  to  boys  over  10  years  of  age.  Specially  trained  in- 
structors. Strong  organizations  carry  on  the  work  of  military  prepa- 
ration among  older  boys. 


Voluntary  organizations  of  older  public-school  pupils  and  students 
of  secondary  schools.  Training  without  arms.  Decrees  issued  dur- 
ing the  war  provide  for  preparatory  military  training  of  all  boys 
over  16  years  of  age. 


years. 


GERMANY. 
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AUSTRIA-HUNGARY. 

Auatrid. — Voluntary  organizations  for  military  training  of  pupils 
of  secondary  schools,  under  Government  protectorate.  Optional  rifle 
practice  in  the  last  two  years  of  secondary  schools. 
I  Himga/ry. — ^Military  training  obligatory  in  the  last  three  years  of 
certain  gymnasia  designated  by  the  Government  Voluntary  rifle 
clubs  in  secondary  schools.   Military  drill  in  primary  schools. 

SWITZERLAND. 

Instruction  in  military  gymnastics  in  elementary  schools  obliga- 
tory throughout  the  school  age.  Conducted  by  specially  trained  in- 
structors. Voluntary  rifle  practice  and  military  drill  both  with 
and  without  arms. 

SWEDEN. 

Compulsory  rifle  practice  in  public  secondary  schools  for  boys 
from  15  to  18  years  of  age.    Given  by  special  instructors. 

NORWAY. 
Voluntary  rifle  practice. 

ITALY. 

Military  training  given  as  obligatory  subject  in  "national  col- 
leges." Private  agencies  provide  for  simple  military  drill  for 
younger  boys. 

SPAIN. 

No  distinct  military  training  is  given.  Some  simple  drill  is  in- 
cluded in  the  program  of  physical  training. 

PORTUGAL. 

No  military  training  is  given  in  schools.  The  subject  of  "  physical 
culture,"  which  is  taught  generally,  includes  simple  drill  without 
arms.   Boy  Scout  organizations  are  numerous. 

RUSSIA. 

Prescribed  military  gymnastics  in  elementary  and  secondary 
schools. 

NETHERLANDS. 

Military  training  given  in  voluntary  organizations  for  boys  over 
15  years  of  age. 

GREECE. 

Very  intensive  military  instruction  is  given  in  gymnasia,  under 
the  patronage  of  the  King.  Simple  drill  obtains  in  all  public  schools 
in  connection  with  physical  training. 

JAPAN. 

Military  gymnastics  obligatory  in  elementary,  secondary,  and 
normal  schools. 
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MEXICO. 

Obligatory  military  drill  with  arms  in  all  primary  and  secondary 
schools.   Kegulated  by  State  laws. 

ARGENTINA. 

Obligatory  military  training  in  the  last  two  years  of  secondary 
schools.   Specially  trained  instructors. 

BOLIVIA, 

Simple  drill  in  connection  with  gymnastics. 
99801'— 17  1 
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ENGLAND. 


All  the  training  of  schoolboys  in  England  of  a  military  or  semi- 
military  character  is  conducted  by  outside  agencies.  The  only  at- 
tempt to  introduce  this  training  into  the  regular  work  of  the  schools 
was  made  in  1906,  the  date  of  Haldane's  Territorial  Forces  Act. 
The  bill  included  a  provision  for  compulsory  military  drill  m  schools, 
but  owing  to  determined  opposition,  both  in  Parliament  and  in  the 
country,  this  provision  of  the  bill  was  rejected. 

The  voluntary  organizations  enroll  only  a  small  proportion  of  the 
youths  of  England,  but  in  a  certain  sense  their  importance  is  incom- 
mensurate with  mere  numbers.  This  is  especially  true  in  reference 
to  the  cadet  corps,  which  have  been  in  existence  for  over  55  years 
and  have  become  part  of  the  educational  system  of  the  country  in 
almost*  the  same  degree  as  cricket  and  football  teams.  It  was  ob- 
served that  a  surprisingly  large  number  of  young  men  enlisted  in 
Kitchener's  army  had  previous  military  drill  in  cadet  corps,  which 
proved  of  great  advantage  in  their  hurried  preparation  for  active 
service. 

The  organization  of  English  cadet  corps  is  well  known;  these, 
bodies  still  continue  to  be  a  model  for  similar  organizations  in  the 
United  States.  The  cadet  corps  were  first  foimded  in  1860  and  in 
the  course  of  a  few  years  spread  rapidly  throughout  the  country. 
A  revival  of  the  movement  occurred  in  1906,  directly  following  the 
defeat  of  the  provision  for  compulsory  military  training  in  schools, 
mentioned  above.  This  revival  was  especially  noticeable  in  second- 
ary schools,  where  many  new  battalions  were  formed. 

The  European  war  simulated  a  new  interest  in  the  matter.  The 
question  of  compulsory  military  training  in  schools  was  again  raised, 
and  various  suggestions  were  advanced  as  to  the  most  expedient 
methods  of  organizing  this  work.  No  decisive  steps,  however,  have 
been  taken  thus  far. 

In  recent  discussions  of  the  subject  the  trend  of  opinion  seems  to 
be  against  cadet  corps  and  in  favor  of  organizations  that  entail  less 
expense  and,  at  the  same  time,  are  capable  of  attracting  larger  num- 
bers of  pupils.  It  is  pointed  out  that  the  cost  of  uniforms,  the  diffi- 
culties connected  with  the  selection  of  a  proper  kind  of  rifles,  the 
want  of  (^cers,  and  other  conditions  prevailing  in  the  cadet-corps 
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system  tend  to  limit  membership  in  the  corps  to  an  exclusive  group 
of  students.  To  overcome  these  difficulties  nonuniformed  corps  have 
been  organized.  The  boys  drill  with  wooden  dummy  rifles  under 
the  command  of  teachers.  For  targcJt  practice  small-caliber  rifles 
are  used.  Infantry  drill  is  conducted  in  accordance  with  the  latest 
army  regulations.  The  chief  advantage  of  this  system  lies  in  the 
fact  that  all  pupils  of  a  given  school  participate  in  the  work  of  the 
corps,  and  the  drills  form  a  part  of  the  ordinary  school  program. 

The  first  nonuniformed  corps  was  established  in  1881  at  the  Hack- 
ney Downs  school  and  has  been  conducted  with  considerable  success 
down  to  the  present  time. 

Junior  divisions  of  officers'  training  corps  are  organized  in  many 
schools.  These  courses  correspond  to  similar  courses  of  reserve 
officers'  training  corps  in  the  United  States.  They  have  proved  very 
useful  during  the  war. 

Among  organizations  not  avowedly  military,  but  devoted  to  exer- 
cises of  a  military  or  semimilitary  character,  the  most  popular  in 
England  are  boys'  brigades,  church-lads'  brigades,  and  boy  scouts. 

Boys'  brigades  were  founded  originally  in  Glasgow,  in  1883,  by 
W.  A.  Smith.  The  object  of  the  brigades  is  to  develop  in  the  young 
generation  a  Christian  manliness  by  means  of  physical  training  and 
discipline.  The  brigades  exercise  in  military  movements  and  gym- 
nastics, participate  in  summer  camps,  and  attend  religious  services 
and  classes.  The  movement  gradually  spread  to  the  English  colonies 
and  the  United  States;  at  present  the  estimated  number  of  boys 
in  the  brigades  in  the  English-speaking  countries  is  over  100,000. 

Church-lads'  brigades  are  similar  organizations  confined  to  the 
Anglican  communion. 

The  boy-scout  movement,  originated  in  1908  by  Maj.  Gen.  Baden- 
Powell,  has  been  adopted  by  almost  every  civilized  nation.  Although 
the  movement  is  nonmilitary,  it  is  generally  admitted  that  the  quali- 
ties of  character  and  mind  developed  in  the  boys  by  the  scout  system 
are  those  highly  valued  in  military  service  and  indispensable  in  at 
least  one  branch  of  that  service,  namely,  scouting  and  patrolling. 


The  "  Defense  Acts  "  adopted  in  succession  during  the  period  from 
1903  to  1914  form  the  basis  of  the  military  organization  of  the 
Commonwealth.  The  military  instruction  given  in  schools  is  part 
of  the  system  of  national  defense  and  as  such  is  fully  provided  for 
and  regulated  by  the  acts. 

By  the  latest  measures  all  male  inhabitants  of  Australia  who  are 
British  subjects  and  have  resided  in  the  Commonwealth  for  six 
months  must  serve  in  the  citizen's  army.   The  compulsion  extends 
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over  the  entire  period  of  training,  which  is  divided  into  three  cycles 
as  follows: 

{a)  From  12  to  14  years  of  age,  in  the  junior  cadets. 

(6)  From  14  to  18  years  of  age,  in  the  senior  cadets. 

(c)  From  18  to  26  years  of  age,  in  the  citizen  force. 

Jwnior  cadets. — Junior  cadet  training,  lasting  for  two  years,  con- 
sists of  90  hours  each  year,  and  begins  on  the  1st  of  July  in  the  year 
in  which  the  boy  reaches  the  age  of  12  years.  This  period  of  train- 
ing aims  at  developing  the  cadet's  physique.  It  consists  principally 
of  physical  training  for  at  least  15  minutes  each  school  day  and 
elementary  marching  drill.  The  following  subjects  are  also  taught : 
Miniature  rifle  shooting;  swimming;  running  exercises  in  organized 
games;  first  aid;  and  (in  schools  in  naval  training  areas)  mariners' 
compass  and  elementary  signaling.  The  junior  cadets  are  not  or- 
ganized as  military  bodies  and  do  not  wear  uniform.  The  Common- 
wealth Government  maintains  a  staff  of  special  instructors  of  phys- 
ical training,  by  whom  classes  are  held  for  school-teachers  in  all 
districts  of  the  Commonwealth  in  order  to  increase  the  science  and 
proficiency  of  the  latter  in  the  military  subjects  they  are  to  teach 
in  their  schools.  The  inspectors  of  schools  supervise  the  training 
and  inspect  the  cadets  on  behalf  of  the  defense  department. 

Senior  cadets, — Senior  cadet  training  lasting  for  four  years  begins 
on  the  1st  of  July  of  the  year  in  which  the  boy  reaches  the  age  of 
14  years.  On  entering  this  part  of  the  course  each  cadet  must  pre- 
sent himself  for  registration  and  show  that  he  has  completed  the 
necessary  training  in  his  thirteenth  and  fourteenth  years.  The 
senior  cadet  course  consists  of  40  drills  each  year,  of  which  4  are 
classed  as  whole  days  of  not  less  than  four  hours,  12  as  half  days 
of  not  less  than  two  hours,  the  remainder  being  night  drills  of 
not  less  than  one  hour.  This  allotment  of  time  may  be  modified 
to  meet  special  conditions,  but  the  minimum  eflScient  service  required 
of  senior  cadets  is  invariably  64  hours  per  annum.  Kegistration 
of  every  male  born  in  1894  and  subsequently,  and  who  has  resided 
for  six  months  in  the  Commonwealth,  must  be  effected  in  the  first 
two  months  of  the  calendar  year  in  which  he  completes  his  four- 
teenth year. 

The  four  years'  work  covers  the  foundation  necessary  for  any 
arm  of  the  service.  It  comprises  marching,  handling  of  arms,  mus- 
ketry, physical  drill,  first  aid,  guards  and  sentries,  tactical  train- 
ing as  a  company  in  elementary  field  work,  and  elementary  bat- 
talion drill.  Discipline  is  strongly  inculcated. 

On  the  1st  of  July  of  the  year  in  which  he  completes  his  eighteenth 
year  the  cadet  enters  the  period  of  adult  service  and  is  assigned  to 
the  arm  of  the  service  in  accordance  with  his  preference  or  special 
qualifications. 
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Enforcement  of  the  compulsion. — ^The  training,  both  in  junior 
and  senior  cadets,  is  compulsory  for  all  boys  except  aliens  and  non- 
Europeans.  Theological  students  are  exempt  from  training.  In 
some  sparsely  populated  districts  the  compulsion  is  not  applied  as 
rigidly  as  in  other  districts  because  of  undue  hardships  that  it 
would  impose. 

Employers,  parents,  and  guardians  may  not,  under  a  heavy  pen- 
alty, prevent  any  employee,  son,  or  ward  who  is  in  training  from 
rendering  service;  penalties  are  also  imposed  upon  cadets  evading 
service.  Penalties  take  the  form  of  money  fines  or  detention  in 
military  custody  under  enforced  training  and  discipline.  Evasion 
is  also  punished  by  ineligibility  for  any  employment  in  the  public 
service  of  the  Commonwealth.  Children's  courts  are  used  where 
possible  for  the  prosecution  of  cadets  under  the  age  of  16  years. 

While  in  training  senior  cadets  and  soldiers  are  required  to  satisfy 
certain  requirements  of  efficiency  and  are  tested  every  year.  Those 
failing  to  pass  in  the  annual  test  must  do  an  extra  year's  training. 
Each  senior  cadet  must  pass  four  annual  tests  of  efficiency. 

Instructors, — Both  cadets  and  enlisted  men  are  trained  by  a 
military  instructional  staff  consisting  of  Army  (Officers  and  noncom- 
missioned and  warrant  officers.  This  staff  was  organized  immedi- 
ately after  the  enactment  of  the  law,  and  the  officers  and  noncom- 
missioned officers  selected  as  instructors  were  put  through  a  short 
course  of  special  training. 

Operation  of  the  system, — A  slight  amount  of  opposition  has  been 
manifested  to  the  system.  This,  however,  was  principally  for  per- 
sonal or  religious  considerations.  It  is  claimed  that  the  scheme,  both 
before  its  inception  and  since  its  successful  inauguration,  has  had 
the  support  of  leading  statesmen  of  all  political  views,  as  well  as  the 
vast  majority  of  the  citizens  of  the  Commonwealth.  Much  interest 
and  willingness  is  shown  on  the  part  of  the  youths  in  training,  which 
is  evidenced  by  a  great  amount  of  voluntary  work  done,  such  as  ath- 
letic, gymnastic,  target  practice,  etc.  A  marked  improvement  has 
quite  lately  become  apparent  in  the  general  conduct  and  bearing  of 
the  youths  of  Australia,  and  it  is  claimed  that  this  is  the  effect  of  the 
system  of  universal  training.  As  a  result  of  inquiries  made  in  1914, 
the  police  authorities  in  all  the  States  concurred  in  the  opinion  that 
the  behavior  of  the  youths  who  are  subject  to  the  training  is  vastly 
improved.  It  is  stated  that,  both  mentally  and  morally  as  well  as 
physically,  the  benefits  are  very  definite,  and  that  the  principal  effects 
of  a  beneficial  nature  are  increased  self-respect,  diminution  of  juve- 
nile cigarette  smoking,  and  "  larrikinism,"  and  generally  a  tendency 
toward  a  sense  of  responsibility  and  a  desire  to  become  good  citizens. 

In  regard  to  opposition  to  the  system,  the  percentage  of  prosecu- 
tions to  number  liable  for  training  in  1914  was  5.38.   This  figure 


IN  POKEIGN  COI?NTRIES. 


15 


includes  all  classes  of  cadet  and  active  service;  it  also  includes  the 
parents,  employers,  and  guardians. 

Statistics. — In  1914  there  were  8Y,000  senior  cadets  undergoing 
compulsory  training  and  nearly  50,000  junior  cadets  were  certified 
for  physical  training.  The  number  of  citizen  soldiers  in  training 
was  more  than  51,000. 


The  Defense  Act  of  1910-11  makes  military  training  compulsory 
for  every  male  New  Zealander  from  the  age  of  14  years  to  the  age  of 
25  years,  after  which  he  serves  in  the  reserves  up  to  the  age  of  30. 

The  first  period,  beginning  when  the  boy  reaches  the  age  of  14,  or 
completes  the  course  of  a  primary  school,  is  known  as  senior  cadet 
age.  The  training  given  in  this  period  is  similar  to  that  given  in 
Australia,  and  consists  of  a  system  of  military  drills,  rifle  prac- 
tice, etc.  Senior  cadets  are  part  of  the  army  organization  in  every 
respect,  except  that  they  are  not  liable  to  be  called  to  arms. 

On  reaching  the  age  of  18  years,  if  found  physically  fit,  a  cadet  is 
drafted  into  the  Territorial  Force. 

In  1914  there  were  25,300  cadets  in  training  in  New  Zealand. 

In  various  reports  on  the  effects  of  the  cadet  system,  beneficial 
physical  and  moral  results  are  invariably  emphasized.  Employers 
and  other  persons  concerned  remark  upon  the  improvement  of  the 
cadets  in  their  general  conduct,  physique,  and  sense  of  civil  obliga- 
tions. 


Military  training  of  youth  of  school  age  in  Canada,  while  not 
embodied  in  any  obligatory  system,  has  attained  a  high  measure  of 
uniform  development  through  the  combined  efforts  of  educational 
and  military  authorities,  and  of  the  Strathcona  Trust,  to  which  is 
committed  a  fund  ($500,000)  given  by  Lord  Strathcona  for  the  pro- 
motion of  physical  culture,  hiilitary  training,  and  rifle  practice  in 
the  schools  of  Canada.  Local  committees  of  the  trust  are  estab- 
lished in  the  several  Provinces,  and  thfi  interest  derived  from  the 
fund  is  distributed  among  them  according  to  a  fixed  scheme.* 

In  the  majority  of  the  Provinces  physical  training  is  a  prescribed 
subject  in  all  primary  schools.  Since  this  training  includes,  as  a 
rule,  simple  military  drill,  it  serves  as  a  preparation  for  subsequent 
military  services.  Formal  military  training  is  given  in  voluntary 
cadet  corps,  which  are  organized  in  accordance  with  the  official 
"Regulations  for  the  Cadet  Services  of  Canada,  1913,"  and  subse- 
quent amendments. 


NEW  ZEALAND. 
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1  See  Kept,  of  Commis.  of  Educ,  1916,  Vol.  I,  pp.  525-526. 
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The  corps  are  classified  as  follows:  (1)  Those  consisting  of  pupils 
in  attendance  at  colleges  and  schools  controlled  by  provincial  gov- 
ernment; (2)  those  composed  of  pupils  in  attendance  at  colleges  and 
schools  not  under  Government  control;  and  (3)  those  composed  of 
boys  who,  with  the  permission  of  their  parents,  prefer  to  join  corps 
unconnected  with  educational  establishments.  The  age  limits  for 
cadets  are  12  to  18  years.  Where  a  cadet  corps  is  affiliated  with 
an  educational  institution,  a  bona  fide  student  who  exceeds  the 
regulation  age  may  join  the  corps  or  continue  to  be  a  member,  pro- 
vided there  is  no  militia  unit  affiliated  with  the  institution  which 
he  might  join.  Instruction  is  given  as  far  as  possible  by  the  ordi- 
nary schoolteachers,  who  must  be  fully  qualified  by  attendance  at  a 
military  school  of  instruction  and  holding  a  cadet  instructor's  cer- 
tificate or  its  equivalent.  The  syllabus  of  instruction  includes  gen- 
eral physical  training  and  military  drill,  semaphore  signaling,  and 
the  use  of  arms  (rifles  and  gallery-practice  guns  being  supplied  by 
the  Government). 


The  movement  in  favor  of  an  extensive  education  of  youth  in  mili- 
tary arts  was  started  immediately  following  the  war  of  1870.  In 
1871  the  minister  of  public  instruction,  Jules  Simon,  issued  a  circular 
to  school  principals  advising  them  to  devote  special  attention  in  their 
schools  to  physical  training  and  instruction  in  the  handling  of  arms. 
The  law  of  January  21, 1880,  made  physical  training,  including  mili- 
tary drill,  obligatory  in  all  public  schools.  The  law  was  followed  by 
a  manual  of  gymnastics  and  military  training  in  two  volumes,  edited 
by  a  special  commission  and  issued  by  the  ministry  of  public  instruc- 
tion. A  circular  issued  by  the  minister  in  connection  with  the  ap- 
pearance of  this  textbook  made  an  earnest  appeal  to  school  princi- 
pals to  give  the  matter  of  military  training  thorough  consideration. 
The  circular  said : 

You  know  the  purpose  of  this  training;  you  know  what  importance  we  ought 
to  attach  to  it.  To  use  the  expression  of  the  honorable  author  of  the  bill  on 
physical  training,  "  It  Is  not  simply  a  matter  of  health,  of  bodily  vigor,  of  the 
physical  education  of  French  youth;  It  Is  equally  a  matter  of  the  successful 
operation  of  our  military  laws,  of  the  composition  and  strength  of  our  army." 

The  military  training  prescribed  by  the  law  consisted  of  drill 
without  arms,  and  shooting  practice;  the  latter,  however,  was  not 
introduced  at  once  owing  to  delay  on  the  part  of  the  authorities  in 
providing  the  rifles.  In  July,  1881,  an  appropriation  of  1,000,000 
francs  for  military  training  in  schools  enabled  the  Government  to 
purchase  52,600  rifles.  These  rifles  were  adapted  for  target  practice 
exclusively.  In  many  localities,  however,  school  authorities  procured 
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rifles  of  the  service  pattern,  but  of  lighter  weight  and  constructed  so 
they  could  not  be  fired;  these  were  used  for  drills  with  arms.  In 
Paris,  and  later  in  numerous  places  in  the  province,  especially  in 
eastern  Departments,  school  cadet  corps  were  organized  soon  after 
the  promulgation  of  the  new  law.  These  organizations,  called 
"bataillons  scolak^"  became  very  popular  both  with  the  students 
,and  the  public. 

In  1882  the  battalions  received  official  sanction  and  regulations, 
and  military  training  was  introduced  as  a  distinct  subject  into  the 
curricula  of  public  schools. 

The  school  battalions  were  composed  of  boys  over  12  years  of 
age,  whose  fitness  for  receiving  military  instruction  bad  been  attested 
by  a  commission  consisting  of  two  officers  designated  by  military 
authorities  and  a  school  inspector.  Each  battalion  was  authorized 
by  the  local  chief  of  police.  The  ministry  furnished  distinctive 
flags  for  the  battalions  that  achieved  satisfactory  progress  after 
the  first  year  of  existence.  The  instructors  were  designated  and 
supplied  by  military  authorities.  Drill  rifles  used  by  the  battalions 
were  made  so  they  could  not  be  used  for  shooting.  For  target 
practice,  which  was  limited  to  students  over  14  years  of  age,  small 
caliber  rifles  were  used,  and  ammunition  was  distributed  with  the 
usual  precautions.  Uniforms  were  not  obligatory,  but  most  of  the 
school  battalions  adopted  imiforms  patterned  after  those  first  in- 
troduced  in  Paris — short  jackets,  long,  marine-blue  trousers,  and 
Scotch  bonnets. 

The  life  of  the  school  battalions  was  short.  The  records  of  the 
ministry  of  public  instruction  show  that  the  last  flags  were  dis- 
tributed in  1886,  after  which  date  the  battalicms  were  disbanded. 
Among  the  reasons  given  for  the  failure  of  these  organizations  are:  ^ 

The  deterioration  of  the  spirit  that  animated  the  original  promoters  of  this 
work,  and  the  consequent  meagemess  of  the  results  obtained ;  lack  of  public 
Interest  and  support  that  became  manifest  as  this  change  took  place. 

The  idea  that  prompted  the  creation  of  the  school  battalions  siir- 
vived  the  crisis,  however,  and  soon  found  expression  in  a  more 
practical  and  more  efficient  form  of  "Union  des  societes  d'instruc- 
tion  militaire  de  France,"  founded  in  1890,  which  merged,  in  1907, 
with  the  "Association  nationale  de  preparation  des  jeunes  gens  au 
service  militaire "  to  form  the  now  celebrated  organization  "  Union 
des  societes  de  preparation  militaire  de  France."  The  work  of  this 
organization  is  discussed  below. 

As  regards  the  prescribed  programs  of  military  instruction  in 
primary  schools,  the  order  of  1882  was  replaced  in  1887  by  new 
regulations  which  limited  the  instruction  to  the  middle  and  higher 

ip.  BulBson  :  Nouveau  dlctlonnalre  de  p^agogle.    Paris,  1911. 
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divisions  of  elementary  schools,  to  be  pursued  according  to  the  fol- 
lowing outline : 

Middle  division. — Exercises  In  marching,  alignment,  formation  of  squads, 
etc.    Preparation  for  military  service. 

Higher  division, — School  of  the  soldier  without  arms.    Principles  of  the 
several  steps.   Alignments,  marches,  countermarches,  and  halts.   Changing  the  ^ 
direction. 

According  to  latest  advices  (Annuaire  de  la  Jeunesse,  1914)  this 
program  is  still  in  effect. 

In  higher  elementary  schools  the  official  programs  comprise,  in  aa- 
,dition  to  gymnastics,  the  "  preparatory  military  exercises"  consisting 
in  advanced  drills  and  maneuvers. 

An  order  of  July  27,  1893,  in  force  to  date,  added  target  practice 
to  this  program.   The  full  text  of  this  order  is  as  follows: 

In  the  middle  course  and  the  higher  course  of  public  primary  schools  the 
following  addition  is  made  to  the  program  of  mUltary  exercises,  to  wit:  For 
pupils  over  10  years  of  age  exercises  in  shooting  at  10  meters  with  Flobert 
rifles.  (The  name  Flobert  is  given  to  several  makes  of  small-bore  guns, 
mostly  .22  caliber.) 

Since  the  enactment  of  this  order  two  circulars  have  been  issued 
by  the  minister  of  public  instruction  dated,  respectively,  Jime  27, 
1903,  and  April  26,  1907,  regulating  the  conduct  of  gun  practice  in 
the  schools.  The  latter  circular  is  especially  interesting  as  an  evi- 
dence of  the  zeal  with  which  this  work  is  promoted  by  the  Govern- 
ment. This  circular  says : 

The  order  of  July  27,  1893,  enacted  by  the  superior  council  of  public  instruc- 
tion, has  Introduced  rifle  practice  into  the  programs  of  elementary  schools. 

Since  the  law  of  March  21,  1905  (reducing  the  term  of  service  In  the  regular 
army  to  two  years),  was  put  into  effect,  the  question  of  practical  organization 
of  that  instruction  in  the  schools  has  assumed  an  urgent  character  as  never 
before.  This  question  was  the  object  of  a  new  Investigation  by  a  commission 
composed  of  representatives  of  the  departments  of  war  and  public  Instruction. 

The  commission  has  adopted  a  number  of  resolutions  which  I  approved  In 
accord  with  my  colleague,  the  minister  of  war,  and  whose  tenor  is  as  follows : 

1.  The  teachers  are  most  urgently  invited  to  give  instruction  In  shooting  at 
short  distance  in  the  schools ;  it  is  recommended  in  case  where  there  is  not  yet  ^  i 
an  organization  operating  to  their  satisfaction,  that  they  shall  proceed  to 
organize  small  school  rifle  clubs  and  to  establish,  in  connection  with  these, 
continuation  sections  Intended  to  secure  the  extension  of  the  practice  until  J 
the  period  of  military  service  and  even  after,  if  practicable.  ' 
'    2.  The  work  thus  Instituted  will  enjoy  the  rights  and  privileges  attached  to  ' 
continuation  military  training,  especially  the  supplementary  leaves  and  remu- 
nerations, as  provided  for  such  cases. 

3.  The  inspectors  of  primary  schools  shall  report  every  year  as  to  organiza- 
tion of  target  practice  In  the  schools  of  their  respective  districts  and  communi- 
cate the  names  of  teachers  most  distinguished  In  this  respect;  they  shall,  for 
the  information  of  higher  administration,  indicate  in  their  reports,  if  appro- 
priate, the  reasons  why  certain  schools  In  their  districts  have  not  been  able 
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to  organize  this  Instruction  and  what  assistance  could  be  offered  them  to  help 
them  achieve  positive  results. 

4.  The  instructors  must  be  Invited  to  bring  their  schools  to  participation  in 
the  contests  of  primary  schools,  which  are  organized  annually  with  my  approval 
by  the  "  Union  des  socl^t^s  de  tir  de  France." 

5.  The  prefects  shall  be  Invited  to  Indicate  to  city  mayors  the  earnest  de- 
sire of  the  Government  to  have  target  practice  organized  in  schools  of  every 
commune;  the  prefects  shall  be  also  asked  to  direct,  by  a  special  circular  to 
each  Department,  the  attention  of  mayors  to  the  necessity  of  their  arranging 
conferences  on  the  subject  with  the  teachers  and  aiding  the  latter  to  the  great- 
est extent  possible.  They  shall  be  also  invited  to  point  out  to  their  general 
councils  the  importance  of  their  effective  participation  in  this  work. 

6.  The  minister  of  war,  who  is  authorized  by  the  law  to  accord  some  teachers 
exemption  from  one  of  the  two  periods  of  service,  has  decided  that  these  ex- 
emptions shall  be  granted  by  right  to  all  teachers  providing  for  instruction  in 
shooting  in  their  schools.  He  will  address  letters  of  recognition,  with  mention 
in  the  Official  Bulletin,  to  teachers  recommended  to  him  as  most  distinguished 
in  this  work. 

7.  All  rifle  clubs  formed  in  the  public  elementary  schools  and  comprising  a 
continuation  course  may  enjoy  the  rights  accorded  by  the  Instructions  of  June 
21,  1904,  to  mixed  rifle  clubs. 

They  shall  apply  in  this  connection  to  the  general  commander  of  the  division, 
who  will  serve  as  an  Intermediary  between  them  and  the  ministry  of  war. 

The  circular  closes  with  practical  suggestions  relating  to  the  or- 
ganization of  school  rifle  practice. 


The  numerous  societies  of  military  preparation  are  federated  into 
"L'Union  des  societfe  de  preparation  militaire,"  composed  of  52 
departmental  federations  and  committees,  with  a  total  number  of 
1,080  societies  and  300,000  members.  The  union  encourages  the  or- 
ganization of  new  societies  and  offers  them  active  and  pecuniary 
assistance. 

The  activity  of  the  societies  has  assumed  a  more  definite  form 
since  the  institution,  by  the  law  of  April  8,  1903,  of  the  so-called 
brevet  d'aptitude  militaire.  The  brevet  is  a  certificate  of  preliminary 
military  training  conferring  upon  the  bearer  certain  privileges  re- 
lating to  the  period  of  active  service.  He  is  entitled  to  (1)  a  special 
term  of  service  in  advance  of  the  date  of  conscription,  (2)  choice 
of  the  corps  in  which  to  serve,  (3)  special  rights  for  promotion  to 
the  rank  of  corporal  or  "brigadier,"  (4)  assignment  to  special 
services.  The  brevet  d'aptitude  militaire  is  obtained  upon  passage 
of  an  examination  prescribed  by  the  law  already  referred  to.  The 
examination  may  be  taken  either  in  advance  of  the  date  of  con- 
scription or  during  the  service. 
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GERMANY. 


Germany  was  the  first  nation  to  introduce  universal  military  serv- 
ice. The  system  was  initiated  in  Prussia  in  1814  and  was  soon  ex- 
tended to  the  other  German  States,  thus  laying  the  foundation  of 
Germany's  military  organization.  Military  training  of  schoolboys 
was  early  recognized  as  an  important  adjunct  of  the  training  of  the 
troops.  In  1808  the  Prussian  minister,  Vom  Stein,  recommended  the 
introduction  of  exercises  in  the  use  of  arms  in  all  city  schools.  Fol- 
lowing this  action  several  schools  developed  programs  of  military 
training  of  considerable  efficiency.  After  the  Napoleonic  wars,  how- 
ever, the  country  entered  upon  a  course  of  military  preparedness 
for  all  males,  which  was  carried  out  on  a  vast  and  thoroughgoing 
plan  that  made  the  assistance  of  the  schoolmaster  no  longer  needed 
or  desired. 

The  matter  of  military  training  in  schools  was  not  again  revived 
until  shortly  before  the  outbreak  of  the  European  war.  The  present 
status  of  this  work  is  that  of  a  series  of  emergency  measures  under- 
taken both  within  and  outside  the  schools  in  order  to  speed  the 
training  of  youths  approaching  the  military  age  so  that  they  may 
be  placed  in  the  trenches  as  early  as  practicable.  There  are,  how- 
ever, several  organizations  whose  activities  have  been  developing  for 
some  time  and  have  indications  of  permanency.  These  societies  are 
known  under  the  collective  name  of  Jugendwehren  (juvenile  mili- 
tary organizations).  The  most  renowned  is  the  Jugendwehr  of 
Berlin,  founded  in  1896,  which  numbers  600  to  700  members.  Ju- 
gendwehren do  not  limit  their  activities  to  schoolboys,  although  the 
great  majority  of  members  are  pupils  of  various  schools.  The  age 
limits  for  members  are  from  14  to  20  years. 

The  Jugendwehren  arrange  drills  on  Sundays  in  army  barracks 
or  vacant  grounds.  The  training  comprises  exercises  in  different 
military  services.  The  Berlin  organization  is  composed  of  five 
companies  and  several  separate  troops,  such  as  musicians,  marine 
corps,  sanitary  corps,  etc.  Many  young  men  who  have  had  this 
training  are  given  special  credit  for  promotion  in  active  service. 

Jugendwehren  are  often  organized  in  individual  schools;  mem- 
bership is  then  limited  to  students  of  the  particular  school.  Such 
organizations  are  especially  numerous  in  gymnasia  and  "real 
schools." 

Among  the  federations  of  Jugendwehren  the  strongest  is  the 
Blue- white-blue  Union.  It  comprises  70  juvenile  corps,  companies, 
or  battalions  located  mostly  in  the  northern  Provinces.  There  are 
also  various  local  organizations  and  unions  of  organizations  with 
different  programs  and  forms  of  activities.  Some  of  the  unions- 
like  the  Blue-white-blues  mentioned  above,  wear  distinctive  com- 
binations of  color^. 
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As  a  rule,  Jugendwehren  pursue  military  or  semimilitary  train- 
ing without  arms.  They  arrange  long  marches,  field  exercises,  and 
maneuvers^  as  well  as  exercises  in  the  activities  of  auxiliary  corps 
of -the  army. 

The  Boy  Scout  movement  has  been  adopted  in  Germany  in  a  modi- 
fied form  under  the  name  of  Pfadfinder  (pathfinders).  This  or- 
ganization is  of  recent  origin,  but  its  attraction  for  boys  has  made 
its  progress  extremely  rapid.  In  1912  the  federation  of  pathfinders 
in  Germany  had  a  membership  of  24,000,  with  600  field  masters. 
Pathfinders  are  recruited  among  older  pupils  and  graduates  of 
public  schools  and  students  of  secondary  schools.  The  uniform  is 
similar  to  that  of  the  Boy  Scouts;  it  consists  of  a  soft  hat,  jacket, 
knee  breeches,  a  soft  shirt,  and  belt.  The  equipment  varies  accord- 
ing to  the  kind  of  work  performed.  When  out  for  fieldwork,  the 
boys  carry  trench  spades  and  picks.  They  do  not  exercise  with 
arms,  but  otherwise  their  activities  are  decidedly  military.  The 
training  of  a  pathfinder  includes  camp  life,  with  all  the  require- 
ments of  physical  endurance,  strength  of  character,  and  self-reliance 
that  it  imposes.  .Pathfinders  learn  how  to  cook  their  food,  how  to 
save  lives  in  emergency,  and  how  to  oflfer  first  aid.  They  are  taught 
to  orient  themselves  in  forests,  to  climb  mountains,  to  trail  imagi- 
nary smugglers  or  "enemy,"  etc.  They  observe  a  code  of  personal 
conduct  of  a  practical  nature,  comprising  numerous  instructions  re- 
lating to  morals,  hygiene,  thrift,  etc. 

The  pathfinders  are  federated  into  several  State  and  provincial 
organizations,  of  which  the  Wehrkraft  of  Bavaria  is  the  most 
powerful. 

In  1911  a  new  organization  for  military  training  of  youth  was 
founded  in  Berlin  by  General  Field  Marshal  von  der  Goltz.  It 
is  known  under  the  name  of  Jungdeutschland  (Young  Germany), 
and  its  object  is  to  prepare  boys  of  school  age  for  military  duty  by 
means  of  exercises  of  a  direct  military  character.  Army  officers 
and  sergeants  act  as  instructors.  The  work  done  by  the  "  Young 
Germans"  comprises  drills,  gymnastics,  bicycling,  marching,  field 
exercises,  patrolling,  small  feats  of  military  engineering,  etc. 

In  1914  a  joint  decree  was  issued  by  the  Prussian  ministries  of 
war,  ecclesiastical  and  educational  affairs,  and  the  interior,  requir- 
ing that  all  boys  over  16  years  of  age,  not  yet  in  active  service, 
should  receive  preparatory  military  training.  The  measure  was  to 
remain  in  force  for  the  duration  of  the  war.  The  training  provided 
by  the  decree  is  volimtary,  but  a  sort  of  moral  compulsion  is  applied 
to  the  negligent.  The  communal  authorities  were  charged  with  the 
organization  of  this  work.  Owing  to  the  disorganization  of  schools, 
the  measure  could  not  be  carried  out  on  a  uniform  plan.  In  many 
localities  military  instruction  is  given  within  the  school  hours  as  a 
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part  of  the  prescribed  program.  The  average  time  allotted  to  this 
work  is  two  hours  per  week;  it  is  generally  combined  with  gym- 
nasties,  and  does  not  comprise  exercises  with  arms.  Other  German 
States  have  made  similar  provisions.  In  Bavaria  military  training 
of  youth  is  conducted  on  an  extensive  scale  by  private  societies,  with 
encouragement  and  assistance  of  the  State  government.  The  Bava- 
rian "  Wehrkraftverein,"  the  most  important  organization  for  pre- 
paratory military  training  in  the  Kingdom,  made  public  the  program 
of  instruction  given  to  boys  over  16  years  of  age,  both  in  and  outside 
the  schools.  This  program  gives  an  instructive  evidence  of  the 
thoroughness  and  efficiency  of  the  training  offered  in  Wehrkraft's 
units.   The  full  program  is  given  in  Appendix  I. 


Military  instruction  is  pursued  in  secondary  schools  by  voluntary 
organizations  of  students.  These  organizations  'form  a  national 
federation,  K.  K.  Reichabund  der  Knahenhorte  tmd  Jugendwehren^ 
with  headquarters  in  Vienna.  The  federation  was  founded  in  1908. 
In  1913  the  number  of  federated  organizations  was  776  with  36,673 
members.  The  funds  of  the  federation  amounted,  at  the  same  time, 
to  58,010  crowns.  The  federation  is  supported  by  the  Government 
and  was  under  the  patronage  of  the  present  Austrian  Emperor  be- 
fore his  accession  to  the  throne. 

An  order  of  the  ministry  of  worship  and  public  instruction,  issued 
in  October,  1910,  introduced  optional  rifle  practice  in  secondary 
schools.  This  instruction  is  offered  to  students  of  the  last  two 
classes  of  gymnasia  and  similar  schools,  and  is  given  by  specially 
trained  instructors  and  army  officers.  The  classes  are  in  session 
two  hours  per  week,  exclusive  of  holidays  and  vacations,  but  not 
less  than  50  hours  in  a  year.  The  instruction  consists  of  (a)  theo- 
retical instruction  and  preliminary  exercises,  (J)  blank  firing,  {c) 
rifle  practice  with  ball  cartridges,  shooting  connected  with  theo- 
retical instruction,  marksmanship  matches,  and  {d)  estimation  of 
distance. 

Rifle  practice  takes  place  in  school  playgrounds,  or  on  military 
grounds  by  arrangement  with  military  authorities;  the  military 
furnishes  all  necessary  material.  Army  rifles  and  ammunition  are 
used,  although  for  preliminary  practice  special  gallery-practice 
cartridges  are  furnished,  charged  with  percussion  caps  only. 
Students  of  secondary  schools  manifest  great  interest  in  this  work, 
and  in  1912  (according  to  Korperliche  Erziehung,  No.  6, 1912)  from 
70  to  80  per  cent  of  qualified  pupils  in  many  schools  participated  in 
the  shooting  classes. 


AUSTRIA-HUNGARY. 
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HUNGARY. 

Military  training  preparatory  to  active  service  is  promoted  in 
Hungary  by  an  organization  called  "  Nationale  Phalanx.''  The  boys 
organized  in  the  phalanx  receive  general  military  instruction  and 
practice  shooting  with  army  rifles.  Special  attention  is  paid  to  the 
physical  development  of  the  youth.  The  organization  is  intended 
for  boys  who  have  graduated  from  public  elementary  schools.  Be- 
sides giving  military  and  gymnastic  instruction,  it  also  endeavors 
to  awaken  in  the  boys  a  patriotic  spirit,  to  raise  the  level  of  their 
moral  interests,  and  to  promote  national  games  and  songs.  In  order 
to  popularize  its  work,  the  phalanx  arranges  every  year  in  each  dis- 
trict or  parish  a  public  competition  in  games  and  military  exercises. 

In  secondary  schools  military  instruction  has  assumed  a  more  for- 
mal development.  In  the  school  year  1905-6  a  reformed  ohergynv- 
nasium  at  Zilah  petitioned  the  ministry  of  national  defense  (Honved- 
ministerium)  to  furnish  teachers,  rifles,  ammunition,  and  equipment 
for  a  course  in  militarv  instruction  organized  in  the  institution.  This 
request  was  complied  with.  The  course  established  in  the  Zilah 
obergymnasium  was  for  students  of  the  four  higher  classes,  and 
instruction  was  given  on  Sunday  afternoons  and  vacation  days.  The 
example  of  Zilah  was  followed  by  several  other  gymnasia.  The 
Catholic  Church  administration  of  the  Siebenburg  district  intro- 
duced military  training  of  this  kind  as  an  obligatory  subject  in  eight 
secondary  schools  under  its  control.  In  other  schools  student  socie- 
ties took  the  initiative  and  began  to  drill  and  practice  in  target 
shooting.  The  military  authorities  promptly  and  willingly  lent 
their  assistance  to  every  organization  or  school  applying  for  instruc- 
tors, arms,  and  ammunition. 

In  1915  a  decree  of  the  minister  of  education  made  military 
instruction  obligatory  in  the  last  three  years  of  certain  gymnasia 
recognized  as  situated  opportunely  for  the  conduct  of  such  instruc- 
tion. In  the  institutions  designated  only  those  students  are  excepted 
from  military  training  who  are  recognized  as  imfit  by  a  school 
physician  or  the  school  authorities. 

For  the  purpose  of  military  drill  students  are  organized  in  com- 
panies of  60  men  each.  Both  regular  teachers  of  gymnastics  and 
army  officers  (of  the  reserve  force)  are  employed  as  instructors. 
The  military  instruction  partly  occupies  the  time  formerly  allotted 
to  physical  training  and  partly  covers  the  hours  of  recreations  and 
games.  For  field  exercises  are  assigned  two  entire  days  and  three 
half  days  in  each  school  year.  The  instruction  is  theoretical  and 
practical  and  comprises  the  regular  military  subjects,  except  rifle 
practice,  which  is  pursued  by  voluntary  clubs  of  students. 

In  1903  Herr  Von  Szemere,  a  representative  in  the  Hungarian 
Parliament,  founded  the  first  students'  rifle  club  as  a  subdivision 
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of  the  university  athletic  club  of  Budapest.  This  action  was 
indorsed  by  the  ministry  of  national  defense  and  an  able  officer 
was  assigned  as  an  instructor.  At  the  end  of  1912  the  number  of 
juvenile  rifle  clubs  in  Hungary  had  grown  to  183,  with  a  member- 
ship of  7,836.  Of  this  number  5,243  were  students  of  secondary 
schools.  As  the  total  number  of  students  in  the  last  two  classes  of 
secondary  schools  was  at  that  time  9,878,  fully  63  per  cent  of  stu- 
dents participated  in  rifle  clubs. 

As  regards  the  pupils  of  public  elementary  schools,  a  sort  of  mili- 
tary training  had  been  given  them  long  before  the  movement  affected 
the  higher  classes  of  schools. 

In  1906-7  *  military  training  was  given  in  150  elementary  schools. 
The  programs  of  this  instruction  are  said  to  be  very  practical  and 
efficient.  Special  attention  is  given  to  estimating  distance,  the  pupils 
being  trained  to  formulate  at  sight  the  distance  of  differ^t  points 
indicated  by  the  teacher.  The  skill  thus  achieved  is  of  great  impor- 
tance in  long-range  shooting;  at  the  same  time  the  exercise  serves 
to  improve  the  vision  of  the  pupils  overf atigued  by  study.  ■ 


Military  training  in  public  schools  of  Switzerland  is  in  the  nature 
of  preparation  for  the  soldier's  training  received  later  in  the  active 
army  by  every  able-bodied  male  citizen.  The  system  of  universal 
military  service  of  the  Swiss  Republic  provides  only  for  a  short 
period  of  training,  on  the  assumption  that  every  recruit  has  re- 
ceived the  necessary  preparation  in  his  public-school  course;  there- 
fore, this  "  preparatory  gymnastics,"  as  it  is  termed,  is  regarded  as 
of  utmost  importance  for  the  proper  operation  of  the  Swiss  mili- 
tary law ;  in  fact,  it  is  an  integral  part  of  the  military  system.  The 
act  of  April  12,  1907,  forming  the  basis  of  the  Swiss  system  of 
citizens'  army,  gives  the  main  lines  of  the  training  required  in  the 
schools,  in  the  following  articles : 

ACT  FOR  MILITARY  ORGANIZATION  OF  THE  SWISS  REPUBLIC. 


Abticle  102.  The  Cantons  provide  for  a  course  in  caUsthenies  for  young 
men  during  their  school  courses.  This  callsthenic  exercise  is  administered  by 
instructors  trained  for  the  worlc  in  normal  schools  and  In  the  schools  for 
physical  training  masters  instituted  by  the  Confederation.  The  Confederation 
exercises  ultimate  surveillance  over  these  provisions. 


SWrrZEBLAND. 


Pabt  III.   Instruction  of  the  Army. 


.  /.  Preparatory  Instruction. 


^  No  later  figures  are  available. 
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Art.  103.  The  Confederation  encourages  all  associations  and.  In  general,  all 
efforts  toward  the  bodily  development  of  its  young  men  from  the  time  of  their 
leaving  school  until  Incorporated  in  the  army. 

A  physical  examination  takes  place  at  the  time  of  enlistment. 

The  Confederation  imposes  restrictions  upon  the  preparatory  physical  in- 
struction.  It  organizes  the  schools  for  monitors. 

Abt.  104.  The  Confederation  similarly  grants  subsidies  to  associations  and, 
in  general,  for  all  attempts  having  as  object  the  military  Instruction  of  Its 
young  men  before  the  age  of  military  service.  The  Confederation  sees  that 
instruction  in  firing  is  made  of  primary  importance,  and  gratuitously  fur- 
nishes arms,  ammunition,  anTl  equipment  The  Federal  Council  fixes  the  neces- 
sary regulations. 

As  now  in  operation,  the  preliminary  military  training  is  con- 
ducted in  two  forms:  (a)  Compulsory  "preparatory  gymnastics" 
given  in  public  schools  as  a  part  of  official  programs,  and  (b)  volun- 
tary drill  and  rifle  shooting  given  outside  the  school,  in  cadet  corps 
organized  in  accordance  with  article  104  of  the  act  of  1907. 

Preparatory  gyrrmastics. — Regular  attendance  at  the  classes  of  pre- 
paratory gymnastics  is  obligatory  for  boys  during  the  entire  legal 
school  age;  children  can  be  excused  from  taking  this  instruction  only 
by  special  permit  of  the  war  department.  This  subject  is  taught  by 
specially  trained  instructors,  and  is  given  a  minimum  of  two  hours 
per  week  in  every  school  year. 

The  course  is  divided  into  three  parts  comprising,  respectively,  the 
ages:  (1)  From  the  entrance  to  and  including  9  years  of  age,  (2) 
from  10  to  12  years,  and  (3)  from  13  years  to  the  end  of  the  school 
period.  In  the  first  part  instruction  consists  mainly  of  games  and 
free  exercises.  The  last  two  parts  embody  the  regulations  of  "  physi- 
cal training  schools  for  preparatory  military  instruction  "  for  which 
special  manuals  have  been  prepared  by  the  Federal  authorities. 

A  detailed  program  of  the  instruction  comprised  in  each  part  of 
the  course  is  given  in  Appendix  II. 

Voluntary  cadet  corps, — The  voluntary  cadet  corps  are  organized 
in  three  groups,  according  to  the  kind  of  training  pursued ;  there  are 
corps  for  drill  with  arms,  without  arms,  and  for  target  practice. 
The  Federal  Government  encourages  the  establishment  of  new  corps 
and  the  development  of  those  existing  by  an  untiring  activity  in  the 
•  form  of  circulars  to  teachers,  prizes  and  subsidies  to  students,  issue 
of  rifles  and  ammunition,  etc.  As  the  ultimate  aim  of  this  work  is 
to  attract  every  boy  to  some  sort  of  preparatory  military  training, 
special  emphasis  is  placed  on  the  complete  representation  of  every 
school  in  the  enrollment;  for  this  purpose  the  cooperation  of  the 
teachers  is  solicited  by  the  Federal  Government. 

Instruction  in  the  cadet  corps  is  given  by  army  officers.  Members 
of  each  corps  wear  distinctive  uniforms.  For  target  practice  the 
Federal  Government  furnishes  light  rifles  and  ammimition.   To  en* 
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courage  this  practice  a  prize  of  5  francs  is  given  to  each  cadet  who 
comes  up  to  a  certain  standard  of  proficiency  in  marksmanship. 

The  growth  of  the  cadet  corps  since  the  enactment  of  the  military 
law  of  1907  has  been  steady,  and  the  interest  of  the  boys  in  this 
work  is  such  that  practically  every  Swiss  school  boy  is  enrolled  in 
some  voluntary  cadet  corps. 

The  establishment  of  the  "Cours  des  jeunes  tireurs,"  corps  specially 
devoted  to  target  practice,  was  at  once  attended  with  great  success. 
The  enrpllment  in  these  corps  in  1910  was  1,141 ;  in  1912  it  increased 
to  2,397. 

The  drill  corps  have  likewise  made  considerable  progress.  From 
a  membership  of  10,950  in  1908  they  increased  during  the  four  years 
ending  with  1912  to  12,821  drilling  with  arms  and  8,744  drilling 
without  arms,  or  a  total  of  21,565. 


Compulsory  military  training  was  introduced  into  Swedish  schools 
about  50  years  ago,  in  connection  with  the  rifle- volunteer  movement 
which  at  that  time  began  to  make  progress.  About  10  years  ago 
the  military  exercises  were  altered  to  rifle  practice,  i.  e.,  the  training 
concentrated  more  upon  shooting  than  upon  ordinary  military  drill. 
Rifle  practice  is  not  given  in  elementary  schools,  excepting  those  in 
Stockholm.  It  is  compulsory,  however,  in  all  public  secondary 
schools  (die  deutschen  Gymnasien),  the  age  limits  of  training  being 
15  to  18.  In  Sweden  there  are  only  a  few  private  secondary  schools, 
and  in  some  but  not  all  of  these  instruction  in  rifle  practice  is  given. 
Moreover,  it  is  given  in  technical  schools  of  secondary  type  and  in 
training  schools  for  teachers.  Military  training  forms  a  part  of 
the  ordinary  course  of  secondary  education;  consequently  the  Gov- 
ernment appropriates  a  sum  of  50,000  Swedish  crowns  annually  to 
supply  rifles,  ammunition,  ranges,  etc. 

The  boys  devote  60  hours  yearly  to  rifle  practice,  the  time  being 
distributed  over  the  first  15  week  days  of  every  school  year  during 
the  last  four  years  of  the  course  (i.  e.,  from  15  to  18  years  of  age, 
inclusive).  Four  hours  each  day  on  these  prescribed  days  are  spent 
in  military  exercises,  the  remainder  of  the  day  being  occupied  with 
ordinary  school  work. 

Instruction  is  given  by  special  instructors  appointed  by  the  secre- 
tary of  state  for  war.  In  general,  they  are  the  teachers  of  gym- 
nastics of  the  respective  schools.    These  instructors  are  in  most  cases 

1  A.  B.  Wood :  The  Military  Tralnlos  of  Youth  in  Schools.  A  report,  based  on  official 
information,  read  before  the  Section  of  Educational  Science  of  the  British  Association, 
at  Manchester,  Sept.  9,  1915. 
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men  on  the  active-service  list.  A  Swedish  authority  considers  that 
the  training  has  produced  an  undisputed  beneficial  effect  on  the  boys, 
and  has  made  them  well  fitted  for  their  subsequent  military  training 
in  the  Swedish  Armj^ 


Military  training  in  the  form  of  what  might  be  called  professional 
drill  is  not  given  in  Norwegian  schools.  Although  rifle  practice  is 
not  compulsory,  it  is  promoted  by  voluntary  courses  and  is  extremely 
popular  with  the  youth  of  Norway.  It  is  also  encouraged  in  the 
schools  by  large  Government  grants. 


In  Italy,  outside  of  the  special  military  schools,  military  training 
as  such  is  given  only  in  what  are  called  "  national  colleges."  These 
institutions  are  controlled  and  subsidized  by  the  Government.  In 
scope  they  correspond  to  the  gymnasia,  but  are  all  boarding  schools ; 
the  students  wear  uniforms  and  are  under  discipline  all  the  time. 
Twice  or  three  times  a  week  they  are  obliged  to  attend  military 
drills  comprising  exercises  with  and  without  arms  and  rifle  shooting. 

As  regards  other  schools,  no  military  training  is  prescribed,  but 
various  military  and  semimilitary  clubs  have  numerous  followers 
among  the  school  boys.  The  most  popular  of  these  are  the  Kicreatori, 
organizations  arranging  Sunday  recreations  in  the  form  of  gym- 
nastic exercises,  marches,  drills,  etc.  Members  of  these  organizations 
wear  uniforms  and  usually  have  a  brass  band  accompanying  them 
in  public  exhibitions. 


Military  drill  is  given  as  an  optional  subject  imder  the  name  of 
gymnastics  in  all  primary  and  secondary  schools  for  boys.  The 
instruction  consists  of  marches  and  various  military  formations, 
setting-up  exercises,  and  some  elements  of  physical  training.  The 
training  is  given  by  army  officers  or  noncommissioned  officers.  Most 
secondary  schools  have  their  own  brass  bands.  All  students  of  pub- 
lic schools  wear  distinctive  uniforms  of  military  pattern,  which,  how- 
ever, have  no  relation  to  military  education. 

An  attempt  to  introduce  gun  practice  in  the  gymnasia  was  made  in 
1915,  according  to  press  advices,  but  no  recent  official  reports  con- 
firm this  information. 

>  statement  by  Baron  Pletro  Arone  di  Valentino,  first  secretary  of  the  Italian  Embassy, 
Waabington,  D.  C. 
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NETHERLANDS. 


The  work  of  military  training  of  school  youths  is  carried  on  in 
Holland  entirely  outside  the  schools  by  societies  specially  organized 
for  this  purpose.  The  most  popular  form  of  this  activity  is  that  of 
summer  camps.  The  camps  are  organized  for  schoolboys  over  15 
years  of  age  and  are  of  14  days'  duration.  This  time  is  devoted  by 
the  boys  entirely  to  physical  and  military  exercisesj  swimming,  and 
games.  Target  shooting  and  field-service  drill  are  regularly  prac- 
ticed in  the  camps.  The  authorities  provide  for  this  purpose,  with- 
out cost,  instructors  and  physicians,  as  well  as  arms,  anmiunition, 
tents,  blankets,  and  all  other  supplies  that  may  be  required. 

Summer  camp  societies  occasionally  make  arrangements  for  the 
boys  in  the  summer  camps  for  long  excursions,  either  walking  or 
bicycling. 

Two  organizations  similar  to  Boy  Scouts  have  recently  developed 
in  Netherlands.  They  are  "Padvinders"  (pathfinders)  and  "De 
Jonge  Verkenners." 


Military  gymnastics  and  rifle  shooting  have  been  recently  much 
encouraged  in  the  secondary  schools  of  Greece.  In  1911  rifle  practice 
was  prescribed  for  the  students  of  gymnasia,  institutions  with  a 
four-year  course,  corresponding  to  the  American  high  schools.  In- 
struction in  shooting  is  given  twice  a  week.  Every  year  inter- 
collegiate matches  in  target  shooting  are  held  in  the  larger  cities. 
These  matches  are  known  as  Scot^pta  (salvation),  commemorating 
the  failure  of  an  attack  upon  the  life  of  the  late  King.  In  Athens, 
where  such  contests  are  attended  with  much  festivity,  the  King 
personally  distributes  the  trophies. 

Other  annual  games  take  place  in  various  centers  at  Easter.  In 
these  games  teams  of  pupils  representing  different  primary  schools 
compete  in  physical  exercises  and  military  movements. '  The  best 
teams  are  awarded  diplomas  or  trophies. 

Physical  training  is  given  in  all  primary  schools,  and  comprises, 
as  a  rule,  simple  military  drill. 

The  Boy  Scout  movement  is  also  rapidly  gaining  in  popularity 
among  schoolboys  in  Greece;  it  must  be  observed,  however,  that 
Greek  Boy  Scouts  have  strictly  military  organization,  and  the  work 
done  by  them  is  in  the  nature  of  true  military  training. 

^  statement  by  M.  A.  Vouros,  Greek  charge  d'affaires  ad  interim,  Washington,  D.  C. 


GREECE.' 


IN  FOBEION  COUNTBIES. 


29 


JAPAN. 


Military  training  has  a  firm  position  in  the  Japanese  school  sys- 
tem, owing  partly  to  the  tradition  assigning  to  military  arts  a 
prominent  function  in  the  education  of  boys,  and  partly  to  the 
modem  development  of  military  power  in  the  nation. 

In  public  schools  military  instruction  is  given  in  connection  with 
gymnastics,  but  by  separate  teachers,  mostly  retired  officers  and 
noncommissioned  officers. 

Gjminastics  and  military  instruction  are  taught  in  every  school, 
the  time  allotted  to  these  subjects  varying  from  three  to  six  hours 
per  week. 

The  extent  of  military  instruction  in  the  several  kinds  of  schools 
is  shown  in  the  following  excerpts  from  official  programs: 

.  Elementary  school s.^^liWtary  drill  is  obligatory  for  boys  above  5  years  of 
age.  In  the  higher  section  of  the  course  the  drill  consists  of  Individual  and 
section  exercises. 

Middle  schools, — Military  gymnastics  is  given  throughout  the  course.  It 
consists  of  horizontal-bar,  shelf,  wooden-horse,  and  parallel-bar  exercises. 
Military  drill  consists  of  Individual,  section,  and  company  drills,  blank  firing, 
and  mimic  fighting.   Fencing  and  Jiujitsu  are  optional. 

In  higher  schools,  special  colleges,  and  technical  schools  of  all  grades  gym- 
nastics, including  military  drill,  still  forms  an  important  part  of  the  curricu- 
lum.   In  medical  colleges  military  drill  is  practiced  in  the  first  year  only. 


Military  training  has  been  practiced  in  Mexican  schools  for  over 
25  years.   As  early  as  1889  a  national  congress  of  teachers  adopted 
a  recommendation  to  State  governments  urging  the  introduction  of 
military  training  in  every  school  in  the  country.    This  recommenda 
tion  was  later  acted  upon  by  the  legislative  powers  of  the  several 
States,  with  the  result  that  military  instruction  was  introduced  in 
every  Mexican  school  where  competent  instructors  could  be  secured. 
A  recent  decree  issued  by  First  Chief  Carranza  gave  added  sanction 
and  new  stimulus  to  this  work. 
The  regulations  generally  adopted  provide  as  follows: 
In  elementary  schools  military  training  commences  with  the  third 
grade,  at  the  average  age  of  10  years.*  Begular  classes  are  held 
twice  a  week,  half  an  hour  each;  once  every  Week  there  is  drill  in 
larger  bodies,  for  which  students  of  several  schools  are  brought 
together. 

In  the  third  grade  the  training  consists  of  free  exercises  and  sim- 
ple drill  in  individual  movements.    In  the  fourth  grade  pupils 

^StatemeDt  by  Prof.  Qregorio  Torres  Quintero,  chief  of  the  department  of  education. 
State  of  Tucatan,  Mexico. 
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receive  wooden  dummy  rifles  and  are  trained  in  exercises  with  arms 
up  to  and  including  the  battalion  formation. 

The  supply  of  competent  instructors  is  secured  by  means  of  the 
thorough  military  training  given  in  normal  schools.  Later,  while 
pursuing  their  vocation,  teachers  are  given  the  benefit  of  frequent 
conferences  with  Army  officers  in  order  that  they  may  keep  their 
military  instruction  up  to  date. 

The  course  of  public  elementary  schools  in  Mexico  covers  four 
years.  For  continuation  study  there  are  higher  primary  schools 
with  a  two-year  course.  These  include  an  advanced  course  of  mili- 
tary training  in  which  much  attention  is  given  to  rifle  practice. 
For  target  work  the  students  use  service  rifles  of  Mauser  pattern 
and  full-charge  ammunition. 

This  work  is  continued  in  high  schools,  where  target  practice  and 
drill  with  arms  are  pursued  on  a  more  extended  scale. 


Military  training  is  obligatory  in  the  last  two  years  of  public 
secondary  schools,  including  national  colleges,  superior  schools  of 
commerce,  superior  industrial  schools,  and  normal  schools  for 
teachers.  The  course  of  the  secondary  and  normal  schools  covers 
from  five  to  six  years,  the  entrance  age  being  from,  14  to  16  years. 
Hence  the  students  do  not  begin  their  military  training  until  they 
are  at  least  17  years  old.  Private  schools  of  corresponding  grades 
have  similar  programs  of  military  instruction. 

The  military  training  required  in  the  last  two  years  of  the  second- 
ary school  course  is  very  thorough.  It  consists  of  drill  with  and  with- 
out arms  and  rifle  shooting,  and  occupies  five  hours  per  week.  The 
instructors  employed  in  this  work  receive  careful  training  in  a 
special  institution  called  Escuela  normal  de  educacion  fisica.  They 
must  be  graduated  teachers,  besides  being  experts  in  physical  edu- 
cation. The  army  instructors  employed  are  also  graduates  of  special 
training  schools. 

Special  attention  is  paid  to  target  practice,  for  which  purpose  the 
Grovernment  furnishes  service  rifles  (Mauser  carbine,  Argentine 
model)  and  ammunition.*  Both  indoor  and  outdoor  ranges  are 
used.  Target  shooting  is  often  done  in  teams  representing  various 
schools,  which  tends  to  stimulate  the  zeal  of  the  students  in  this 
work.  Those  who  have  established  a  perfect  record  in  marksman- 
ship receive  special  credit  in  the  form  of  one  year's  exemption  from 
active  service. 

1  statement  by  Mr.  R6mulo  S.  Na6n,  ambassador  of  ArgentiDa  to  the  United  States, 
late  minister  of  public  instruction  of  Argentina. 
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BOLIVIA.^ 


Military  training  in  the  strict  sense  of  the  term  is  not  a  feature 
of  the  schools  of  Bolivia,  but  some  exercises  in  simple  military  move- 
ments are  included  in  the  physical  training  which  is  given,  as  a  rule, 
in  elementary  and  secondary  schools. 

The  Boy  Scout  movement  has  developed  recently  to  a  great  extent, 
the  organization  following  the  same  lines  as  in  England  or  the 
United  States.  Special  importance  is  attached  to  long  excursions, 
in  which  the  boys  march  in  troops  to  distant  points  for  the  purpose 
of  rendezvous  with  other  units  or  simply  for  the  mental  and  physical 
benefit  derived  from  such  excursions.  The  physical  strength  thus 
developed  is  indicated  by  the  fact  that  the  distance  covered  in  a 
single  excursion  often  exceeds  70  or  80  miles. 

*  statement  by  SefSor  Don  Ignaclo  Calderon,  envoy  extraordinary  and  minister  pleni- 
potentiary of  BoUvia  to  the  United  States. 
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APPENDIX  L 

PROGRAM  OF  PREPARATORY  MILITARY  TRAINING  IN  BAVARIA. 


1.  Quick,  silent  movements  in  line  and  column,  either  at  halt  or  at  marching 
in  a  given  direction. 

Division  of  the  school  into  platoons  and  squads,  carried  out  as  in  company 
drUl. 

2.  The  formation  of  a  skirmish  line  and  quick,  silent  assembling.  When 
assembling  the  men  are  required  to  take  proper  alignment  and  intervals  without 
command. 

3.  Simple  marchings  in  colunm  with  change  of  direction  on  command  and 
signals. 

4.  Exercises  in  marcliing  in  accordance  with  hygienic  instructions.  Regula- 
tion of  step  length  and  cadence.  Long,  easy  step  must  be  insisted  upon. 

5.  Terrain  exercises  and  singing  national  songs  may  take  place  during  the 
march. 

5a.  Simple  exercises  in  security  services  on  the  march. 

6.  Formation  of  a  skirmish  line  and  its  movement  in  conformity  with  a  given 
terrain;  these  exercises  should  be  occasionally  interrupted  by  assembling  in 
order  to  secure  quick  response  to  command. 

7.  Every  movement  of  Juvenile  units  should  be  smart  and  cheerful  without, 
however,  affecting  the  accuracy  of  the  drill.  Immediate  and  accurate  execu- 
tion of  all  commands,  orders,  and  signals  of  the  commanding  officer  is  an  abso- 
lute requirement. 

8.  Elements  of  knowledge  of  terrain,  its  importance  and  utilization  in  combat, 
connected  with  data  relative  to  modem  fire  efficacy. 

9.  Description  of  terrain,  with  short,  exact  specifications  of  small  objects, 
preliminary  to  the  practice  in  examination  and  description  of  the  target 

10.  Visual  exercises  of  various  kinds. 

11.  Distance  estimating. 

12.  Prompt  naming  and  discerning  of  similar  objects. 

13.  Mnemonic  exercises  with  the  view  of  preparing  the  pupils  for  reporting 
orally  their  observations. 

14.  Hearing  exercises. 

15.  Making  correct  conclusions  from  observation  of  terrain. 

16.  Accurate  and  true  reporting  upon  observations  made;  also  reporting 
service  generally. 

17.  Correct  repetition  of  short  orders. 

18.  Exact  orienting  of  others  in  a  terrain. 

19.  The  use  of  the  watch,  compass,  distance  measuring  apparatus,  and  the 
knowledge  of  Morse  code. 

20.  The  use  of  maps.  More  attention  must  be  given,  however,  to  the  de- 
velopment of  sight  and  hearing. 

21.  Flag  signaling. 

22.  Field  gymnastics. 
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23.  Small  emergency  works:  Tying  knots,  recovery  of  floating  objects,  use 
of  rafts,  making  emergency  boats,  building  log  bridges,  crossings  of  various 
kinds,  construction  of  tents,  cabins,  dugout  fireplaces,  kindling  a  fire  and 
cooking,  camp  works. 

24.  Emergency  stretcher.   First  aid  to  wounded. 

25.  The  utilization  of  terrain  for  cover  and  for  approaching  the  enemy. 

26.  Position  and  digglng-in  of  a  skirmish  line. 

27.  Quick  movements  from  cover  to  cover,  both  in  advance  and  retreat 

28.  Instruction  in  mutual  assistance. 

29.  Advance  guard  service;  how  to  place  the  advance  guard  detachments, 
etc. 

30.  In  all  of  the  above  exercises  every  opportunity  must  be  used  to  employ 
the  youths  in  Independent  errands  in  the  services  of  orderlies,  In  transporta- 
tion, relay,  and  scouting,  in  order  to  develop  their  resourcefulness,  dependa- 
bility, and  trustworthiness. 

31.  All  means  must  be  used  to  train  the  youths  in  endurance  and  strong 
will.  No  task  once  undertaken  should  be  given  up.  Eivery  one  must  fulfill 
his  duty  .to  'the  end. 

32.  Purely  physical  training  in  free  exercises,  gymnastics,  running,  games, 
etc.   These  should  be  short  but  given  frequently. 

33.  Theoretical  instruction  in  evening  hours  and  in  bad  weather. 
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PROGRAM  OF  PREPARATORY  MILITARY  TRAINING  IN  SWITZERLAND. 


First  year  (7  to  8  years). — Drill  (position  and  alignment).  Facing  by 
jumps,  individually.  Simple  arm  and  leg  exercises.  Marking  time,  marching 
in  circle  and  serpentine;  marching  with  songs.  Equilibrium  on  a  bench. 
Preparation  for  a  Jump.   Simple  games.   Breathing  exercises. 

Second  year  (8  to  9  years). — Drill  (fall  in  and  fall  out).  Position  in  double 
ranks.  Simple  arm  and  leg  exercises.  Exercises  preparatory  to  gymnastics 
with  apparatus.  Quick-time  marching,  countermarching,  half-step  and  tip-toe 
marching.  Exercises  in  equilibrium.  Simple  jumps.  Games.  Breathing  ex- 
ercises. 

Third  year  (9  to  10  years). — Drill  in  close-order  formation  (formation  of  a 
column,  opening  and  closing  the  ranks).  Arm,  leg,  head,  and  trunk  exercises. 
Change  of  step  In  marching;  double-time.  Simple  exercises  with  apparatus. 
Various  jumps.   Games.   Breathing  exercises. 


Fourth  year  (10  to  11  years). — ^Drill  in  close-order  formation  (turning  In- 
dividually and  by  elements).  (Combined  exercises,  arms  and  legs,  head  and 
trunk.  Suspension  exercises  (wall,  ladder,  horizontal  bar,  and  climbing  pole). 
Marchings  In  various  steps  and  In  double-time.  Exercises  of  support  (beam  and 
parallel  bars).  Various  jumps.  Games  and  swimming.  Breathing  exercises. 
(Official  manual,  first  year.) 

Fifth  year  (11  to  12  years). — Review  of  close-order  drill  of  the  preceding 
year.  Simultaneous  exercises  of  arms  and  legs,  arms,  and  trunk.  Various 
marchings.  Gymnastics  with  apparatus.  Various  jumps.  Games  and  swim- 
ming.  Breathing  exercises.    (Official  manual,  second  year.) 


Sixth  year  (12  to  13  years). — Drill  In  close-order  formation  (taking  distances 
and  intervals).  Free  exercises  with  canes  putting  In  action  different  parts  of 
the  body.  Various  marchings.  Gymnastics  with  apparatus.  Exercises  in  equi- 
librium. Various  jumps;  jumps  with  obstacles.  Games  and  swinmiing. 
Breathing  exercises.    (Official  manual,  third  year.) 

Seventh  year  (13  to  14  years). — Drill  in  close-order  formation.  Free  exer- 
cises and  exercises  with  canes.  Gymnastic  with  apparatus.  Oblique  marchings, 
marchings  by  squads,  platoons,  etc  Various  jumps,  with  obstacles,  etc.  Games 
and  swlnuning.   Breathing  exercises.    (Official  manual,  fourth  year.) 
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GARDEN    CLUBS    IN    THE   SCHOOLS  OF 
ENGLEWOOD,  NEW  JERSEY. 


AUSPICES. 


The  garden  clubs  of  the  Englewood  schools  were  organized  during 
the  summer  of  1916  and  were  directed  by  the  local  board  of  educa- 
tion and  the  superintendent  of  schools  through  a  supervisor  of  gar- 
dens employed  for  this  special  purpose.  Owing  to  the  experimental 
nature  of  the  work  and  the  lack  of  funds  at  the  command  of  the 
board  of  education,  the  enterprise  was  financed  in  part  by  the  Civic 
Association  of  Englewood  and  in  part  by  the  State  of  New  Jersey, 
under  the  provisions  of  its  manual  training  laws.    In  July,  1917, 


Englewood  is  a  suburban  residential  city  of  about  12,000  inhabi- 
tants. In  its  vacant  lots  and  back  yards  it  has  an  abundance  of  land 
suitable  for  gardening.  Much  of  the  city  lies  in  the  desirable  sandy 
loam  soils  of  northern  New  Jersey.  It  is  not  a  locality  without  ob- 
stacles, however.  A  considerable  part  of  the  inhabited  area  is  on 
the  swampy  lowlands  at  the  head  of  the  New  Jersey  salt  meadows. 


PART  OF  THE  SPRING  TRIALS  FOR  A  STEADY  JOB. 


however,  that  part  of  the  expense  hitherto  met  by  the  Civic  Asso- 
ciation was  assumed  by  the  board  of  education. 
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and  another  section  is  on  the  rough  western  slope  of  the  Hudson 
River  palisades,  where  suitable  locations  are  difficult  to  find. 
Many  of  the  children's  homes  are  dingy  quarters  in  crowded 


THE  GARDEN  IN  MID-SEASON. 


tenements  throughout  a  limited  congested  district  in  the  low-lying 
area,  so  that  the  contact  with  nature  afforded  by  the  garden  work  is 
wonderfully  inspiring;  and  it  is  especially  gratifying  to  the  interested 


"WHAT  HAS  EATEN  INTO  THE  HEART  OF  MY  CORN  STALK?" 


adults.  For  instance,  one  high-school  boy,  who  in  the  spring  of 
1916  planned  great  things,  said  that  he  had  no  place  for  a  garden 
but  suggested  carrying  a  little  earth  to  the  roof  of  the  tenement 
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in  which  he  lived.  He  is  now  operating  a  garden  of  3  acres  in  part- 
nership with  two  other  boys.  What  a  little  garden  work  will  do  for 
a  boy  is  also  brought  out  by  another  member  of  the  same  partner- 
ship. He  is  the  only  one  of  the  three  who  has  the  good  fortime  to 
live  in  a  house  surrounded  by  a  yard.  In  the  spring  of  1916  tliis 
boy  displayed  his  lack  of  Imowledge  concerning  the  out-of-door 
world  by  saying,  "  Last  year  I  planted  some  seeds  about  a  foot  in 
the  ground,  and  I  don't  see  why  they  didn't  come  up,  because  I  sure 
did  plant  them  good  and  deep."  The  fact  that  he  has  undertaken  a 
task  as  large  as  tthe  pesent  one  is  in  itself  proof  of  what  he  has 
gained. 

Aside  from  the  common-sense  information  concerning  the  out 
of  doors  derived  from  such  an  enterprise  as  these  boys  are  under- 
taking, the  business  training  secured  by  planning,  managing,  selling 
the  products,  and  recording  the  results  of  their  work  is  of  signifi- 


MANY  TIMES  A  QUESTION  ANSWERED  ALONG  THE  STREET  HAS  IMPORTANT 

RESULTS. 

cant  value  to  all  the  children,  very  rich  and  very  poor,  and  of 
perplexing  racial  differences  such  as  are  found  in  the  suburbs  of 
a  great  city.  All  kinds  of  business,  from  the  most  gigantic  com- 
mercial and  banking  undertakings  known  to  New  York  City  to 
the  most  limited  second-hand  dealing  and  pawn  brokerage,  will  be 
the  life  work  of  these  boys,  sons  of  men  who  are  at  present  engaged 
in  such  occupations. 

As  in  all  other  public-school  activities,  equality  of  opportimity  is 
especially  marked  in  the  garden  club  groups.  The  home  life,  as  well 
as  the  school  life,  of  each  member  becomes  familiar  to  the  others  of 
the  group,  with  its  undeniable  influence  in  bettering  that  of  all  the 
members.  In  this  association,  it  is  almost  impossible  for  any  mem- 
ber to  overlook  the  sterling  qualities  in  his  club  mates.  Commimity 
101258**— 17— Bull.  26  2 
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of  effort  teaches  helpfulness  and  cooperation,  not  by  theoretical  ex- 
pression, but  by  vitalized  experience.  The  boys  from  the  rich  homes 
and  from  the  poor  find  much  in  common. 


Registration, — ^TVTien  the  proper  time  came  the  superintendent  of 
schools  briefly  explained  the  imdertaking  to  all  the  children  of  each 
school  in  a  general  assembly.  The  supervisor  then  gave  some  fur- 
ther instructions  and  distributed  registration  blanks.^  These  were 
taken  home  by  all  the  children  electing  the  work,  filled  out,  and  re- 
turned the  next  day.  At  this  time  the  supervisor  of  gardens  went 
over  the  slips  with  the  principal  of  the  school,  whose  approval  every 
participant  was  required  to  have.    If  the  blank  was  not  satisfac- 


torily filled  out,  but  the  child  approved,  the  parents  were  visited  by 
the  supervisor  and  the  blank  corrected.  Each  child  who  was  thus 
registered  then  took  complete  charge  of  his  project,  which  he  was 
expected  to  carry  out  with  the  supervision  and  advice  of  his  parents 
and  of  the  supervisor  of  gardens.  The  project,  aside  from  caring 
for  a  garden,  included  the  maintenance  of  a  careful  record^  of  all 
activities  connected  with  it. 

The  records  of  the  chUdren. — This  record  when  complete  contains 
certificates  of  recommendation  and  approval;  personal  information 
concerning  the  child;  a  photograph  of  the  child  in  his  garden;  a 
working  plan  of  the  garden  drawn  to  scale;  an  itemized  and  sum- 
marized financial  account;  a  record  of  marks  given  the  garden  by 
the  instructor  on  visits  to  the  garden;  and  a  story  of  the  season's 
work  in  essay  form. 

1  See  section  on  *'  Bianka  and  Circulars  "  (p.  29)  for  ttiis  record  blank. 


ORGANIZATION. 
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Division  of  pupils, — ^All  the  children  undertaking  the  work  were 
organized  into  clubs  of  about  15  members  each,  of  about  the  same 
age,  of  the  same  sex,  and  from  the  same  school.  By  this  plan  all  the 
homes  of  the  children  in  each  club  were  close  enough  so  that  each 
member  could  see  what  the  others  were  doing.  Each  club  was  or- 
ganized and  conducted  by  the  children  under  the  direction  of  the 
supervisor.  The  clubs  were  merely  a  division  of  the  children  for 
convenience  in  supervision  and  instruction. 

A  competition. — ^The  members  of  each  club  competed  among  them- 
selves for  inexpensive  prizes.  The  children  were  to  have  been 
marked  on  the  basis  of  100  per  cent  as  perfect,  with  one-third  of  the 
credit  coming  from  their  garden,  one-third  from  their  records,  and 
one-third  from  the  showing  which  they  made  at  the  exhibit.  This 


ANOTHER  GROUP  IN  THE  SAME  YARD  RAKING  THEIR  PRACTICE  PLAT. 

method  of  calculation  had  to  be  abandoned  on  account  of  the  board 
of  health  ruling,  however,  and  instead,  three-fourths  credit  was 
given  on  the  garden  and  one- fourth  on  the  record.  The  premiums 
awarded  on  this  basis  were  buttons  from  a  projgressive  series  designed 
to  be  awarded  for  achievement.  The  same  series  is  used  in  the  boys' 
and  girls'  clubs  of  the  United  States  Department  of  Agriculture. 
From  each  club  the  contestant  having  the  highest  average  was  given 
one  of  the  first  buttons  of  the  series  made  of  rolled  gold.  The  con- 
testant having  the  second  highest  average  was  given  one  of  the 
same  buttons  made  of  sterling  silver.  All  the  other  members  having 
an  average  of  75  per  cent  or  above  received  a  bronze  button  of  the 
same  design.  The  competitor  who  had  the  highest  average  of  all 
the  pupils  of  all  the  clubs  received  one  of  the  second  buttons  of  the 
series  made  of  solid  gold.  The  same  series  of  buttons  will  be  used 
progressively  in  the  future. 
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Just  as  the  individual  members  strove  for  excellence  among  them- 
selves, so  did  the  clubs  and  the  schools.  The  school  having  the 
highest  average  among  the  garden  club  members  attending  it  was 
given  a  banner.  This  banner  is  the  first  in  a  series  designed  with  a 
similar  idea  as  that  carried  out  in  the  buttons  awarded  to  the  in- 
dividual prize  winners. 

This  plan  of  premium  awards  always  leaves  something  open  to 
be  achieved.  It  is  inexpensive  and  makes  possible  the  awarding  of 
many  merits.  This  in  turn  gives  every  child  an  ample  chance  to 
start  toward  the  final  goal.  If  a  pupil  does  good  work  but  does  not 
stand  first,  he  is  given  something  to  show  for  his  efforts  and  some- 
thing as  a  basis  to  work  on  in  the  future. 

Meeting  places. — ^The  meeting  place  of  each  club  gathering  was 
determined  by  the  object  of  the  special  meeting.   The  preliminary 


planning  and  ordering  of  seeds  was  done  in  the  schoolhouse.  Dem- 
onstrations in  garden  preparation,  seed  sowing,  and  cultural  meth- 
ods were  held  in  back  yards  and  vacant  lots.  Street  comers  were 
used  as  meeting  places  for  starting  trips  to  the  surrounding  com- 
mercial trucking  region.  Two  of  the  older  groups  met  in  one  of  the 
school  yards  several  times  to  aid  in  the  construction  of  hot  beds  and 
receive  instructions  for  building  them. 


The  methods  of  instruction  varied  in  accordance  with  the  season. 
During  the  late  winter  and  early  spring  the  classroom  method  was 
followed.  Necessarily  the  work  done  at  this  time  was  varied.  Some 
of  the  time  was  spent  in  talking  over  the  different  garden  practices 


ONE  WAY  OF  COVERING  SEED. 


INSTRUCTION. 
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and  methods,  some  in  seed-testing  demonstrations,  and  some  in  draw- 
ing plans  and  working  out  schemes  for  the  summer's  work. 

Just  as  soon  as  the  ground  could  be  worked  demonstrations  were 
held  to  illustrate  the  problems  which  would  be  met  by  the  children 
when  they  started  to  work  their  gardens.  With  the  least  expe- 
rienced children,  and  there  were  many  with  no  experience,  the  most 
difficult  task  was  to  teach  them  how  to  handle  garden  tools.  The 
handling  of  tools  combined  with  their  many  uses  comprised  a  prob- 
lem difficult  to  the  small  beginners. 

Along  with  the  classroom  work  and  demonstrations,  postcards  and 
circulars  of  different  kinds  were  found  valuable.  Several  short 
leaflets  on  timely  subjects  were  written  and  distributed  by  the  super- 
visor. Publications  of  experiment  stations,  and  one  of  a  seed  firm, 
were  also  used. 


A  still  broader  view  of  vegetable  gardening  and  agriculture  in 
general  was  afforded  the  children  through  automobile  trips  into  the 
rural  districts.  Englewood  lies  near  some  of  the  best  vegetable,  fruit, 
poultry,  dairy,  and  general  farms  of  New  Jersey.  Many  of  these 
were  visited.  The  trips  proved  to  be  greatly  enjoyable  and  inspiring, 
as  well  as  instructive  to  the  children. 

Without  doubt  the  most  valuable  instruction  of  all  was  that  offered 
\  to  each  child  individually.  As  in  all  cases  of  practical  agricultural 
teaching,  the  school  garden  instructor,  when  dealing  with  a  class, 
must  treat  his  subject  for  the  most  part  in  general  terms.  It  is 
difficult  for  anyone  to  put  these  generalities  into  practice  under  a 
variety  of  unexpected  conditions.  For  the  child  it  is  next  to  impos- 
sible.  Consequently,  a  question  answered  at  school  or  on  the  street 


ALL  SEEDS  PLANTED  ARE  CAREFULLY  LABELED. 
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was  of  particular  value  to  the  work,  but  most  satisfactory  were  the 
instructions  given  in  the  individual  gardens. 

Vegetable  gardening,  on  a  larger  scale  than  is  usually  possible  in 
the  back  yard  of  a  city  lot,  was  taught  by  means  of  a  demonstration 
garden.  Since  it  served  as  an  ideal  for  many  people,  and  offered 
experience  of  a  rather  extensive  sort  to  a  considerable  group  of 
boys,  it  tv^ill  be  described  somewhat  fully. 

The  demonstration  garden. — About  an  acre  of  ground  located  on 
one  of  the  main  streets,  just  opposite  a  school  building,  was  used  dur- 
ing the  summer  as  a  demonstration  garden.  This  was  planted  with 
three  varieties  of  sweet  com,  three  of  tomatoes,  two  of  egg  plants, 
two  of  pBppers,  two  of  turnips,  three  of  radishes,  endive,  and  pota- 
toes.  It  served  as  a  working  place  for  several  boys  who  were  chosen 


MAKING  A  STRAIGHT  SEED  TRENCH  WITH  THE  USE  OF  A  GARDEN  LINE 
AND  THE  HANDLE  OF  A  RAKE. 

on  a  competitive  basis  to  do  the  work.  The  chief  value  of  the  garden 
came  as  an  object  lesson  to  the  community. 

The  planting  was  done  by  the  school  janitor  and  the  instructor, 
with  the  aid  of  several  of  the  boys  who  were  more  than  glad  to  lend 
a  hand.  At  the  time  of  planting,  the  ground  was  in  rather  poor 
condition,  as  the  weeds  which  were  previously  growing  on  it  were 
not  entirely  covered  in  plowing.  Thus  by  the  time  the  crops  were 
large  enough  so  that  hoeing  and  weeding  could  be  started,  they  were 
nearly  hidden  with  weeds.  Some  of  the  daisies  were  actually  in 
bloom.  This  made  an  excellent  opportunity  for  trying  out  pros- 
pective workmen,  although  the  conditions  for  a  successful  garden 
were  far  from  perfect.  The  garden  had  to  be  gone  over  several 
times  during  the  first  cleaning,  whereas  once  would  have  been  suffi- 
cient if  the  land  had  been  more  carefully  plowed  and  harrowed. 
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During  most  of  the  summer  there  were  but  two  boys  working  on 
the  garden  at  one  time.  These  were  selected  from  a  large  number 
who  originally  applied,  by  a  competitive  system  based  mainly  on 
the  amount  and  quality  of  work  which  they  accomplished  while  not 
imder  supervision.  At  the  time,  they  did  not  know  that  they  were 
being  watched,  although  they  did  realize  that  if  their  work  was 
good  enough  they  would  be  given  permanent  employment.  In  this 
way  trustworthy  boys  were  chosen,  and  as  a  result  very  little  super- 
vision was  needed  to  carry  on  the  work  successfully.  The  part  of 
the  project  which  required  the  most  time  on  the  part  of  the  in- 
structor was  the  supervision  of  the  marketing. 

The  size  of  the  project  made  possible  a  great  deal  of  instruction 
which  would  have  been  impracticable  on  a  smaller  plat  of  land. 


The  boys  were  taught  to  operate  wheel  hoes,  as  well  as  to  remove 
weeds,  and  to  make  a  dust  mulch  with  their  hands  and  a  garden  hoe. 
They  were  taught  to  tie  tomatoes  in  several  ways  and  to  compare 
the  results  with  those  which  were  not  tied  at  all.  A  small  sprayer 
gave  them  an  opportunity  to  learn  about  spraying,  the  mixing  of 
spray  materials,  and  the  function  of  each  ingredient.  When  the 
crops  were  harvested  they  learned  something  about  salesmanship. 
All  work  done  during  the  day  was  recorded  at  night. 

The  boys  who  worked  at  the  garden  were  paid  15  cents  an  hour, 
except  for  selling,  for  which  they  received  a  commission  of  20  cents 
on  each  dollar's  worth  of  vegetables  they  sold.  In  this  way  the 
boys,  all  of  whom  ranged  in  ages  from  10  to  15  years,  were  able  to 
earn  good  wages.  The  plan  was  so  satisfactory  to  the  boys  that  33 
such  gardens  were  started  in  the  spring  of  1917  as  individual  under- 


SOWINQ  THE  SEED. 
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Assignment  of  plats. — ^With  the  exception  of  the  children  living 
in  the  congested  part  of  the  city,  most  of  the  garden  club  members 
had  their  plats  in  their  back  yards.  The  children  who  lived  in  the 
tenements  and  in  other  buildings  of  the  same  neighborhood  were  pro- 
vided with  plats  of  a  reasonable  size  near  their  homes.  These  were 
located  in  two  vacant  lots.  One  was  occupied  by  boys  and  the  other 
by  girls.  The  vacant  lots  were  staked  off  into  plats  of  different 
sizes  to  meet  the  needs  of  different  children,  and  each  plat  was  sur- 
rounded by  a  path  2^  feet  wide.  Each  child  was  assigned  to  a  plat 
of  his  own  in  the  spring,  which  he  was  required  to  spade,  plant,  and 
care  for  throughout  the  season.  Any  child  neglecting  to  care  for  his 
garden  and  the  surrounding  paths  in  a  satisfactory  way  was  de- 
prived 6f  further  use  of  it. 


PRELIMINARY  WORK,  SOIL  PREPARATION,  PLANTING. 

Garden  planning. — Actual  operations  went  hand  in  hand  with  in- 
struction, which  was  in  most  cases  very  minute.  This  was  espe- 
cially true  while  the  children  were  drawing  to  scale  preliminary 
working  plans  of  their  gardens.  A  great  deal  of  individual  instruc- 
tion was  necessary  at  this  time  for  two  reasons :  First,  because  of  the 
varying  knowledge  of  the  subject  among  the  children ;  and,  secondly, 
because  of  the  completely  different  problem  which  each  child  had  to 
solve.  Many  children  had  never  had  any  garden  experience  at  all; 
some  had  helped  their  parents  who  were  experts,  and  were  familiar 
with  the  growing  habits  of  plants,  garden  equipment,  and  the  use  of 
fertilizers  and  sprays.  These  differences  of  gardening  knowledge^ 
combined  with  just  as  great  differences  in  knowledge  of  arithmetic  and 
drawing,  shown  by  the  children  in  putting  on  paper  the  plans  for 


TRAINING  TOMATOES. 
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the  summer,  made  the  preliminary  plamiing  especially  difficult  for 
each  child.  To  add  to  the  difficulty  each  child  had  an  individual 
problem  to  solve.  Every  garden  differed  in  topography,  shape,  size, 
soil,  surroundings,  and  vegetables  to  be  grown.  As  a  result,  every 
drawing  was  different,  and  the  scales  used  in  drawing  were  in  many 
cases  necessarily  of  a  different  degree  to  accommodate  the  differences 
in  the  sizes  of  the  gardens.  This  makes  plain  the  necessity  of  the 
careful  individual  instruction  which  was  required  while  the  chil- 
dren were  doing  this  part  of  their  work. 

Preparation  of  soU. — ^The  same  minute  care  was  necessary  when 
the  time  came  for  preparing  the  garden.  Each  child,  if  large  and 
strong  enough,  was  required  to  do  his  own  work.  All  were  told  at 
club  meetings  and  shown  in  groups  at  demonstrations  just  how  to 
clear  off  the  land,  fertilize,  spade,  and  rake  the  .soil.   Their  varying 


knowledge  in  regard  to  these  points  also  made  individual  instruction 
necessary.  The  combination  of  factors  unknown  to  the  children  were 
not  so  numerous  in  this  work  as  in  garden  planning,  however,  which 
made  demonstrations  especially  helpful,  and  reduced  the  amount  of 
individual  instruction  necessary. 

Clearing  off  the  land. — ^The  two  great  obstacles  in  clearing  off  the 
land  were  the  accumulations  of  rubbish  and  the  dense  growths  of 
briers  and  small  trees.  Near  the  center  of  town,  vacant  lots  and  many 
back  yards  were  covered  with  heaps  of  tin  cans,  old  shoes,  umbrellas, 
bottles,  and  all  the  other  things  that  go  to  make  up  a  real  trash  pile. 
More  difficult  to  remove  than  these,  however,  was  the  vegetation 
which  was  most  common  in  the  outlying  parts  of  town.  Here  each 
brier  and  sapling  had  to  be  removed  root  and  all,  a  task  which  in 
many  cases  proved  long  and  difficult.  In  all  cases  of  clearing  the  soil, 
101258*— 17— Bull.  26  3 
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however,  the  supervisor  found  that  if  he  himself  entered  into  the 
work,  soon  the  boys  of  the  whole  neighborhood  would  be  on  the 
ground  ready  to  lend  a  hand. 

Spading. — After  the  soil  was  cleared,  spading  was  the  next  oper- 
ation. Here  again  individual  instruction  hfld  to  accompany  the 
work  of  the  children.  Especially  was  this  the  case  among  the  chil- 
dren of  the  tenement  district.  All  steps — including  the  pushing 
of  the  spading  fork  deep  into  the  ground;  the  easy  way  of  lifting 
it  when  full  of  soil;  the  turning  of  the  surface  rubbish,  manure, 
and  sod  down  and  the  loose  soil  up;  and  the  breaking  of  clods — 
were  of  necessity  carefully  explained. 

Raking. — The  knack  of  making  a  smooth  seed  bed  with  a  rake, 
which  comes  only  with  much  practice,  was  apparent  in  the  final 


IN  THE  CORNFIELD. 


work  of  onl}^  a  comparatively  few  rluMi-en.  All  but  a  very  few, 
however,  did  manage  to  get  their  gardens  into  fairly  good  shape 
for  plantingf  after  much  effort  with  both  edges  of  the  rake. 

Planting. — In  sowing  seeds  and  moving  plants,  most  of  the  chil- 
dren made  their  rows  straight  and  parallel  by  means  of  a  garden 
line  and  a  rule.  Some,  however,  used  a  board  where  the  rows 
were  short.  They  made  their  trenches  with  a  rake  handle,  the 
back  edge  of  a  rake,  a  hoe,  or  the  edge  of  a  board.  In  some  cases 
the  seed  was  scattered  by  taking  a  handful  and  working  it  over  the 
index  finger  \\\t\\  the  thumb.  In  other  oases  the  seed  envelope  was 
cut  straight  across  one  end  and  the  seed  distributed  by  shifting 
the  envelope  to  right  and  left  with  the  cut  edge  above  and  parallel 
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to  the  trench.  When  the  time  came  for  covering  the  seed  and 
firming  the  soil,  most  of  the  children  liked  best  to  do  the  work 
with  their  hands.  Others  used  the  back  edge  of  a  rake,  and  some 
made  a  plow  of  their  feet,  taking  short  steps  as  they  covered  the 
seed  and  firmed  the  soil  at  the  same  time.  While  the  latter  method 
is  amusing  to  the  children,  it  is  not  very  satisfactory.  In  moving 
plants  the  soil  was  carefully  firmed  about  the  ro(rfis.  The  most 
diligent  of  the  children  labeled  each  row  in  their  garden  with  a 
stake.  This  bore  the  name  and  variety  of  the  vegetable,  the  name 
of  the  seedsman,  the  dates  of  planting  and  transplanting. 


THE  WORK  DONE  DURING  THE  DAY  WAS  RECORDED  AT  NIGHT. 

SEEDS. 


The  necessity  of  using  good  seed  was  impressed  upon  the  children 
through  bringing  out  the  importance  of  labeling  everything  planted^ 
so  that  a  complete  record  could  be  kept  of  the  seed  used  and  its 
desirability.  Seed-testing  demonstrations  during  the  late  winter 
served  the  same  purpose.  At  every  opportunity  the  importance  of 
dealing  with  reliable  seed  firms  was  impressed  upon  the  children. 

The  seeds  used  by  the  children  were  purchased  from  well-estab- 
lished dealers.  A  few  were  donated.  They  were  all  procured  in 
wholesale  lots  and  then  put  up  in  small  packets  by  some  of  the 
children  under  the  direction  of  the  instructor.  Each  packet  was 
labeled  by  means  of  a  rubber  stamp  as  to  the  kind  of  seed  it  con- 
tained, the  variety,  the  seedsman  from  whom  it  came,  and  the  ap- 
proximate date  for  planting. 
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The  instructor's  corrected  copy  of  the  rough  working  plans  of 
each  child's  garden  was  used  in  place  of  an  order  sheet  for  each 
child.  This  was  done  by  estimating  from  it  the  number  of  packets 
of  each  kind  of  seed  which  the  child  would  need.  This  copy  of  the 
garden  working  plan  and  the  packets  of  seeds  necessary  for  each 
child  were  put  into  a  large  envelope  which  bore  the  name  of  the  child 
to  whom  it  was  to  be  delivered. 

The  value  of  each  child's  seeds  was  also  put  upon  the  envelope. 
The  total  cost  of  the  seeds  was  divided  among  the  children  as  accu- 
rately as  estimates  of  possible  sales  allowed.  Each  child  was  charged 
proportionately  as  the  amount  of  seed  he  purchased  bore  a  relation 
to  the  total  amount  of  seed  purchased  in  bulk  for  all.  This  method 
of  handling  the  seed  proved  very  satisfactory,  but  unless  a  great  deal 
of  seed  is  to  be  distributed  it  would  be  more  convenient  to  purchase 


DUCKS,  TURKEYS.  SPARROWS.  GOATS.  DONKEYS.  COWS.  AND  OCCASIONAL 
UNSYMPATHETIC  CHILDREN  ARE  PESTS  TO  BE  GUARDED  AGAINST. 

the  seed  from  some  commercial  house  which  is  equipped  to  make  up 
small  orders  such  as  children  are  likely  to  need. 


Ec^ly  plants. — ^Most  of  the  plants  used  by  the  children  were  pur- 
chased by  them  directly  from  the  local  dealers.  Some  were  given  to 
the  children  by  neighbors.  A  few  were  donated  to  the  organization, 
which  in  turn  distributed  them  among  the  children.  There  was  no 
set  method  used  by  the  clubs  for  furnishing  plants  to  the  children. 
During  the  coming  season  provision  will  be  made  for  this  branch  of 
the  work.  Some  members  have  built  hotbeds,  in  which  they  will 
grow  their  own  plants. 


OTHER  SUPPLIES  AND  EQUIPMENT. 
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Fertilizers  and  spray  materials. — Children  were  instructed  in  re- 
gard to  the  application  of  fertilizers  and  spray  materials,  and  were 
encouraged  to  use  both  freely.  In  so  far  as  fertilizers  and  spray 
materials  were  used,  they  were  procured  by  the  children  independ- 
ently of  the  clubs.  Stable  manure  was  probably  the  most  common 
fertilizer.  The  children  were  also  told  to  save  any  wood  ashes,  leaves, 
or  other  litter  which  they  might  have,  for  composting. 

Tools. — ^With  the  exception  of  the  tools  furnighed  to  the  children 
from  the  crowded  section  of  town,  the  tools  employed  belonged  to 
the  garden  owners  or  their  parents.  The  children  who  had  plats 
furnished  them  generally  needed  the  tools  provided  also.  There 
should  be  a  well-equipped  garden  house  at  every  group  of  gardens 
operated  by  children  who  do  not  have  their  gardens  in  their  back 


A  NOT  UNCOMMON  PEST,  BUT  EASILY  CONTROLLED: 


yards.  The  children  should  be  free  to  go  for  their  tools  at  stated 
times  when  there  is  some  one  present  to  distribute  them. 

CARE  OF  THE  PLATS. 

The  plats  were  in  most  cases  cared  for  by  the  children  alone.  Some 
children  received  no  instruction  except  from  the  supervisor;  others 
were  taught  also  by  able  parents  and  friends.  This  is  the  ideal  way 
if  the  parents  do  not  do  too  much. 

Most  of  the  children  did  their  weeding  and  cultivating  with  hoes, 
rakes,  and  hand  weeders,  and  by  hand.  A  few  had  the  use  of  a 
hand  cultivator.    More  hand  cultivators  will  be  used  in  another  year. 

Every  imaginable  sort  of  trellis  was  used  for  beans,  tomatoes, 
and  peas.  Trellises  were  made  of  poles,  brush,  and  wire,  and  in  an 
endless  variety  of  ways.    All  were  most  interestingly  constructed. 


Digitized  by 


GARDEN  CLUBS  IN  SCHOOLS  OF  ENGLEWOOD,  N.  J. 


21 


The  control  of  insect  pests  and  plant  diseases  was  rather  limited. 
Some  spraying  was  practiced,  however,  and  many  of  the  larger 
insects,  such  as  the  Colorado  potato  beetle,  were  killed  by  hand. 
Dusting  to  repel  insects  was  practiced  perhaps  more  than  any  other 
form  of  pest  control.  These  methods  of  pest  control  are  not  dis- 
cussed in  full,  because  of  lack  of  space,  and  also  because  information 
on  the  subject  can  be  procured  from  any  of  the  State  experiment  sta- 
tions, or  the  United  States  Department  of  Agriculture. 

I^ETS  AND  PESTS. 

Aside  from  the  insects,  plant  diseases,  and  weeds,  which  m^ke  up 
the  army  of  pests  that  infest  the  growing  crops  of  the  truck  farmer, 
the  city  gardener  has  problems  in  regard  to  chickens,  dogs,  birds. 


WELL  PROTECTED-NOTE  THE  FENCE. 


and  other  animals  which  at  times  become  very  trying.  A  child  with 
very  little  capital,  to  take  the  proper  precautions  against  the  dan- 
gers involved  by  undertaking  too  many  lines  of  agriculture  on  a 
city  lot,  finds  this  especially  true.  To  some  extent,  the  truck  farmer 
is  troubled  by  the  same  pests;  but  he  usually  owns  the  domestic 
animals  within  a  dangerous  distance,  and  has  ample  equipment  for 
keeping  them  under  control.  If  they  are  not  his  the  neighbor  to 
wlifjm  tlie}^  do  l^long  likely  has  a  garden  of  his  own,  and  so  the 
trouble  is  averted. 

In  addition  to  the  difficulties  arising  from  these  different  interests, 
those  arising  from  the  number  of  animals  in  proportion  to  plants 
is  very  noticeable.  In  towns  and  cities,  especially  in  some  localities, 
the  dogSy  cats,  chickens,  sparrows,  and  other  animals  abound  in  great 
Biunbers*   The  difficulty  is  magnified  when  these  animals  are  kept 
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in  check  by  the  inefficient  methods  of  the  child  or  the  indifferent 
attempts  of  a  neighbor  who  has  no  garden  at  all,  or  has  it  safely 
inclosed,  and  prefers  to  let  his  animals  run  at  large.  In  such  a  place, 
the  task  of  raising  good  vegetables  becomes  extremely  difficult. 
Especially  is  this  the  case,  no  matter  what  the  enthusiasm  of  the 
child,  when  the  neighbor  sees  a  small  garden  and  has  the  unfortu- 
nate opinion  that,  because  the  attempts  of  the  child  are  small  and 
in  proportion  to  his  age  or  size,  they  are  unimportant.  As  a  matter 
of  fact»  this  situation  is  not  common,  but  it  is  regrettable  to  find 
it  at  all. 


THE  SAME  GARDEN  AS  ON  THE  OPPOSITE  PAGE,  LATER  IN  THE  SEASON. 

Insects,  plant  diseases,  and  weeds  are  not  discussed  here  because 
they  are  so  commonly  recognized,  and  because  they  are  mentioned  at 
different  places  throughout  this  report.  Of  the  other  pests  that  be- 
long in  the  class  to  which  the  title  of  this  discussion  refers,  chickens 
were  likely  the  most  numerous,althoughnot  always  so  totally  destruc- 
tive as  some  other  animals.  One  boy  attempting  to  establish  a  garden 
in  a  back  yard  alive  with  the  dogs  and  chickens  of  the  neighborhood 
decided  that  the  safest  way  was  to  turn  his  chickens  loose  and  use 
their  inclosure  for  the  garden. 

Next  to  chickens,  dogs  and  birds  probably  did  the  greatest  total 
damage.  Here  again,  however,  their  destruction  in  any  one  garden 
was  not  complete^  and  so  the  results  to  any  one  owner  were  not  so 
disastrous.   Their  damage  was  largely  done  in  the  early  part  of  the 
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season  when  the  plants  were  small  or  even  before  they  appeared  above 
the  ground.  The  dogs  accomplished  their  destruction  by  running 
through  the  garden  and  in  many  cases  were  held  in  check  very  well 
by  a  low  fence  whigh  diverted  their  path.  The  birds,  especially  the 
starlings  and  English  sparrows,  did  their  greatest  damage  by  eating 
the  tender  leaves  of  young  vegetables.  They  seemed  to  be  especially 
fond  of  lettuce  and  peas.  A  string  ornamented  with  strips  of  white 
cloth  when  stretched  along  the  rows  of  vegetables  served  to  keep  them 
away  to  some  extent  as  long  as  the  wind  was  blowing  so  that  the  cloth 
fluttered  about.  This  method,  however,  was  not  wholly  effective.  I 
have  known  some  adults  to  go  so  far  as  to  cover  their  lettuce  with 
wire  netting  in  order  to  protect  it.  The  owners  of  one  garden,  recog- 


A  LOW  GARDEN,  SUBJECT  TO  OVERFLOW,  RAISED  INTO  BEDS  TO  AVOID 
DAMAGE  FROM  WATER. 


nizing  the  danger  from  birds,  dogs,  and  small  brothers  and  sisters, 
without  any  suggestion  from  the  instructor  built  a  fence  of  store 
boxes  to  guard  against  dogs  and  children.  Their  precautions  against 
the  inroads  of  birds  were  most  elaborate,  consisting  of  a  scare  crow 
and  several  strings  of  cloths. 

In  at  least  two  cases  near  the  outskirts  of  town,  cattle  totally  de- 
stroyed the  gardens  of  members.  Other  animals  which  did  consider- 
able damage  were  ducks,  rabbits,  donkeys,  and  goats.  A  colored  girl 
who  owned  a  garden  of  merit,  besides  having  about  15  ducks  and  an 
ever-increasing  number  of  rabbits  on  a  lot  50  by  100  feet  to  contend 
with,  was  blessed  with  dogs,  cats,  chickens,  and  pigeons.  They  all 
had  their  own  homes,  however,  and  for  the  most  part  behaved  very 
well. 

Some  difficulty  was  experienced  with  children  bothering  each 
other's  garden.  Fortunately  this  matter  was  easy  to  control.  There 
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was,  indeed,  one  garden  which  was  completely  destroyed  in  this  way, 
and  a  few  other  cases  where  some  injury  was  done.  Most  of  the 
damage  occurred  in  sections  where  gardens  were  in  groups.  The 
garden  which  was  completely  destroyed  came  to  a  sad  end  because 
it  was  constantly  improved  with  plants  taken  from  adjoining  gar- 
dens. The  boys  who  owned  the  surrounding  gardens  were  unable  to 
appreciate  such  a  thrifty  method,  and  expressed  themselves  defi- 
nitely. On  the  whole,  however,  the  boys  and  girls  respected  each 
other's  work  and  treated  it  accordingly. 

Trees  were  the  cause  of  many  partial  failures.  Their  branches 
cut  off  the  necessary  sunlight,  and  the  roots  robbed  the  gardens  of 
their  moisture  and  plant  food.  When  many  trees  were  present  the 
efforts  of  the  children  were  poorly  paid. 


SAND-PIT  SHOWING  CAUSE   OF  EXTREME    DRYNESS   IN  SOME  PARTS  OF 

TOWN. 


The  members  of  the  gardening  clubs  were  taken  in  club  groups  on 
automobile  trips  through  the  neighboring  agricultural  region.  The 
citizens  of  Englewood  were  very  accommodating  with  their  cars,  so 
that  it  was  possible  to  take  a  different  group  on  every  day  from 
J uly  5  to  July  13,  with  the  exception  of  Sunday,  July  9. 

Some  of  the  points  of  interest  visited  were  well-managed  upland 
truck  farms,  muck-land  vegetable  farms,  fruit  farms,  a  duck  farm, 
a  chicken  farm,  a  dairy  farm,  a  stock  farm,  seed-testing  grounds  for 
a  large  New  York  concern,  a  nursery,  and  the  school  gardens  of  a 
neighboring  town.  The  following  essay  will  give  some  idea  of  the 
value  of  these  trips.  It  was  hurriedly  written  some  time  after  the 
trip  by  a  boy  who  was  making  his  first  trial  at  gardening.   He  and 
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his  brother  were  the  only  ones  asked  to  write  reports.  The  in- 
structor requested  these  only  that  he  might  have  some  idea  of  what 
value  the  trips  were  to  the  children.  The  writer  whose  essay  is 
copied  here  did  not  mention  several  of  the  stops  and  has  confused 
the  order  of  others.  Several  doubtful  statements  are  credited  to  the 
instructor,  and  many  details  are  lacking.  On  the  whole,  however,  it 
is  very  satisfactory. 


When  we  started  Mr.  Smith  told  us  to  watch  all  the  farms  and  what  they 
raised  and  how  it  was  kept.    We  started  out  with  four  seated  in  the  back; 


A  LOW  GARDEN,  SUBJECT  TO  OVERFLOW.  RAISED  INTO  BEDS  TO  AVOID  DAM- 
AGE FROM  WATER. 

three  on  the  floor  ai:<l  Mr.  Smith  ami  Hk'  cliaulToiir  hi  front  with  :i  small  boy 
on  Mr.  Smith's  hij). 

The  first  farm  we  saw  was  one  on  Tea  neck  Uoad.  It  liail  corn,  spinacli,  and 
tomatoes.  Farther  on  we  saw  a  rhubarb  funn.  Tlie  plants  were  about  2  >  ards 
apart.  You  could  see  even  paths  tlirough  the  plants.  The  rows  were  hoed 
aod  dean  kept  Mr.  Smith  told  us  that  only  labor  and  patience  could  keep  the 
garden  so  well. 

We  passed  many  cornfields.  Our  first  stop  was  at  an  old  school.  When  we 
went  nut  of  the  auto  wt'  nutiml  an  old  boll  in  the  tower.  The  first  tliinjc  we 
did  was  to  see  \\  \u*  f<mld  hit  tlie  bell  tirst.  We  threw  f(tr  about  live  minutes 
and  then  the  brll  was  liit.  Af't^Twaids  Mr.  Smith  took  out  two  ba;rs  of  ix^anut.s 
and  told  us  to  stay  about  20  feet  from  him.  He  took  (»ne  iiag  and  threw  the 
peanuts  Into  the  idr»  Then  there  was  a  nvix-up,  everybody  went  for  the  pea- 
nuts. The  second  bag  was  thrown  by  the  chauffeur.  While  we  were  holdinj; 
up  our  hands  to  catch  Hie  peanut<3  Mr.  Bmlth  took  our  picture. 
A  little  further  up  the  road  Mr.  Smith  told  us  that  we  were  couiiug  to  a 
where  celery,  onions,  and  parsley  could  only  be  raised.   This  pliice  wjij< 


[A  boy' 


''s  namtiTe  of  a  trip  to  a  farm.] 
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once  a  larpre  lake,  but  the  trees  and  shrubs  sucked  the  water  out  and  it  formed  a 
swamp.  Tlie  farmers  came  and  girdled  the  trees  and  dug  up  the  soil,  which 
was  very  black.  The  soil,  which  is  called  muck.  Is  so  rich  that  only  vegetables 
that  need  a  good  soil  can  be  raised  there.  When  we  came  to  the  place  we  saw 
long  rows  of  celery  in  a  rich,  black  soil.  Some  of  the  rows  had  boards  along- 
side of  them.  These  boards  were  to  keep  the  sun  from  the  plants  and  make  the 
stems  white.  The  rows  were  about  a  yard  and  a  half  apart.  In  the  middle 
of  each  row  was  a  row  of  smaller  plants,  so  when  the  larger  ones  were  gone 
these  would  take  their  places.  We  came  to  a  place  where  corn  was  growing 
among  peach  trees.  This  is  called  intercropping.  When  the  trees  get  larger 
the  farmer  will  have  to  stop  planting  stuff  there.  We  saw  tomatoes  and  po- 
tatoes growing  among  apple  trees. 

We  went  up  a  tall  hill  and  saw  for  miles  around  farms  and  fai^s. 

Our  next  stop  was  at  a  chicken  farm.  We  did  not  see  many  chickens  be- 
cause they  were  in  the  fields.   The  farm  had  an  incubator  that  contained  more 


A  GOOD  GARDEN  RAISED  ABOVE  THE  LqW  GROUND  TO  THE  LEFT,  TO  AVOID 
FLOODING.    NINE  YEARS  OLD. 

than  a  hundred  cells  and  48  eggs  in  each  cell.  The  incubator  contains  7,800 
eggs.  When  the  young  chickens  are  old  enough  they  are  put  in  small  coops.  In 
the  center  of  every  coop  is  a  round  cover  with  small  pieces  of  cloth  hanging 
down.   This  is  used  as  a  mother. 

W'e  left  this  farm  and  rode  around.  Then  we  went  to  a  duck  farm.  We 
went  into  the  house  where  they  make  the  food  for  the  ducks.  This  is  done 
by  machinery.  The  farm  held  18,000  ducks.  The  coops  held  ducks  of  differ- 
ent sizes.  All  you  could  hear  was  **  Quack."  The  incubator  room  was  so  hot 
that  we  had  to  run  out.   Mr.  Smith  took  our  picture  watching  the  ducks. 

From  here  we  went  home.  On  our  way  we  passed  the  Tenafly  School  gar- 
dens and  the  Cleveland  School  gardens.  At  the  end  of  the  trip  we  found  that 
we  had  gone  30  miles  in  three  and  one-half  hours. 

I  forgot  to  tell  you  about  the  pole-bean  farm  we  saw  by  the  schoolhouse. 
In  whatever  direction  you  looked  was  a  straight  line  of  poles. 

It  can  plainly  be  seen  that  the  essay  is  not  a  lesson  in  composition, 
although  it  might  well  be  made  so.    Some  confusion  is  evident.  For 
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instance,  the  boy  received  a  hazy  idea  of  the  formation  of  muck 
land,  probably  because  of  the  necessarily  hurried  way  in  which  it 
was  explained.  He  did,  however,  learn  that  there  is  such  a  soil 
form  and  that  in  it  grows  most  of  the  onions  and  celery  which  he  eats. 
Many  first-hand  impressions  of  his  surroundings  which  are  of  value 
and  could  not  otherwise  be  adequately  taught  are  evident  from  the 
report. 


The  publicity  work  connected  with  the  project  was  of  the  utmost 
importance.  This  was  carried  on  in  a  variety  of  ways.  Newspaper 


articles  were  used  extensively.  Gardens  were  labeled,  and  the  one 
used  for  demonstration  purposes  was  marked  with  a  large  sign.  The 
produce  sold  was  advertised  as  being  grown  by  the  garden  clubs. 
That  from  the  demonstration  garden  was  sold  from  house  to  house 
with  the  idea  of  bringing  the  work  to  the  notice  of  as  many  persons 
as  possible. 

On  the  Fourth  of  July  the  local  board  of  trade  conducted  a  parade 
in  which  the  garden  clubs  participated.  A  small  float  decorated  with 
vegetables  from  club  gardens  was  drawn  by  two  boys  dressed  as 
farmers.  This  was  followed  by  a  procession  of  other  boys  wearing 
overalls  and  straw  hats  and  girls  decked  in  sunbonnets  and  aprons. 


INFORMING  THE  COMMUNITY. 


VISITING  A  SEED  TESTING  GROUND. 
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They  all  carried  hoes^  rakes,  or  banners.  For  their  showing  in  this 
event  the  clubs  received  a  special  prize  of  $25. 

Another  form  of. publicity  was  the  distribution  of  three  pre- 
liminary reports.  These  were  in  typewritten  form  and  were  pro- 
fusely illustrated  with  photographs.  They  were  distributed  in  such 
a  way  that  a  great  many  persons  were  able  to  see  them.  Whenever 
one  group  of  persons  had  finished  with  them,  they  were  returned  and 
sent  to  another  group. 


The  plans  for  the  season  of  1917  were  based  on  the  experience 
gained  through  the  work  done  during  1916.  An  extension  of  the 
work  with  home  gardens,  group  gardens,  demonstration  gardens, 


and  vacant-lot  gardens,  with  slight  modifications  in  systems  of  man- 
agement, was  provided.  Plans  for  club  organizations  and  competi- 
tions were  based  more  definitely  on  existing  school  rivalry.  New 
elements  of  organization  and  competition  were  introduced  to  meet 
the  needs  arising  with  a  large  number  of  vacant-lot  gardens.  Pro- 
vision was  made  for  some  children  who  do  not  care  for  the  clubs,  but 
who  wish  to  have  supervised  gardens.  The  method  of  registration 
included  a  personal  visit  to  each  home.  Seed  was  sold  to  the  pupils  of 
all  grades.  Pupils  below  the  fifth  grade  were  not  included  in  any  of 
the  clubs,  but  their  gardens  were  visited  and  small  premiums  were 
awarded  to  the  best  of  them.  The  record  forms  to  be  used  by  th^ 
children  and  the  instructor  were  revised.    Besides  continuing  on  a 


FOLLOW-UP  PLANS. 


NURSERIES  ARE  INTERESTING  PLACES  FOR  EXCURSIONS. 
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larger  scale  the  methods  of  instruction  used  in  191G,  lantern  slides 
for  explaining  different  operations  were  employed.  Additional  help 
for  the  supervisor  was  provided  for  in  the  new  plan. 


The  following  pages  illustrate  the  blanks  and  circulars  used. 
The  record  book  used  by  the  child  and  the  teacher's  record  sheet 
were  slightly  revised  for  use  during  the  season  of  1017.  The  main 
features  are  the  same,  but  some  changes  have  been  made  to  meet  a 
few  new  conditions  which  have  arisen.  For  instance,  the  old  record 
provides  for  no  place  in  which  the  child  could  keep  a  record  of 
money  loaned  to  it  for  seed  and  plowing.  With  large  gardens  coming 
into  favor,  a  need  for  such  a  form  has  arisen.  Most  of  the  printing 
was  done  by  the  school  vocational  class. 


A  student^s  record. — The  following  completed  record  is  not  the 
best  from  the  standpoint  of  neatness  and  literary  execution.  It 
was  selected  because  the  boys  (two  brothers)  who  operated  the 
garden  probably  learned  more  about  intensive  garden  practice  than 
any  of  the  other  members  of  the  clubs.  They  also  kept  their  finan- 
cial record  in  a  creditable  manner.  How  new  they  were  to  this 
work  is  evidenced  by  the  fact  that  these  two  boys  spaded  under 
an  unused  back  yard  last  season  to  make  their  first  trial  at  garden 
work.  In  some  instances  the  certificates  of  only  one  of  the  boys 
are  shown. 


BLANKS  AND  CIRCULARS. 


A  SMALL  FLOCK  OF  HENS  ON  A  LARGE  POULTRY  FARM. 
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Uegistration  Blank  of  the  Englewood  Gakdening  Clud. 

Name   School  

Home  

Age   Grade  

Have  you  a  back-yard  garden  spot?  

If  so,  give  Its  dimensions   . 

What  garden  tools  have  you?  

Have  you  money  for  seeds?  

Have  you  ever  worked  in  a  garden?  

Do  you  expect  to  be  in  Englewood  all  summer?  

If  not,  how  long  will  you  be  away?  


I  hereby  approve  of  my  becoming  a  member  of  the  Engle- 
wood Gardening  Club  during  the  sunnuer  of  1916. 


Parent, 


A  TYPICAL  GARDEN  EXCURSION. 


Teacher^s  record  sheet, — The  form  of  record  sheet  used  by  the  in- 
structor follows: 

School  Grade  Name  

Age   Address  

Seed  finances. 
Date.  Terms.  Amount, 

Location  of  garden        

Size  of  garden        

Experience        

RECORD  OF  VISITS. 

Date,   Recommendations,   Grade,  
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One  sheet  was  kept  for  each  child.  References  were  made  to  this 
sheet  by  means  of  an  alphabetical  list  and  a  list  arranged  according 
to  the  location  of  the  child's  home. 

Printed  circulars. — The  following  are  circulars  which  were  written 
by  the  supervisor  and  distributed  among  the  children.  Aside  from 
these,  circulars  from  commercial  houses  and  experiment  stations  were 
used. 

THE  WEED  BATTLE. 

Now,  that  your  crops  are  planted  and  have  started  to  grow,  or  wUl  start  to 
do  so  In  a  short  time,  you  ought  to  turn  your  thoughts  to  the  care  of  the  smaU 
plants.  There  are  at  least  four  enemies  of  these  little,  tender  baby  plants 
which  you  will  have  to  fight  if  your  garden  is  to  be  successfuL   The  first  of 


AN  OBJECT  LESSON  IN  BACK-YARD  CLEANLINESS. 


these  is  the  other  crop  of  baby  plants  In  your  garden  which  are  known  as 
weeds.  There  is  always  a  disorderly  mob  of  these  savage  invaders  and  unless 
you  meet  them  with  your  hands  and  a  good  sharp  hoe  they  will  overrun  your 
smaller  army  of  well-drilled  soldier  plants.  Yes,  the  hoe  must  be  sharp,  so 
that  your  task  will  be  made  as  easy  as  possible.  With  a  sharp  hoe  the  weeds 
can  easily  be  made  to  tumble  in  all  directions,  and  the  straight  ranks  of  your 
army  wiU  remain  as  you  want  them.  [To  sharpen  your  hoe  use  a  file  and 
make  the  edge  as  much  like  that  of  a  knife  as  possible.] 

But  a  hoe  can  not  do  the  whole  trick.  After  the  main  army  is  killed  many 
spies  wiU  try  to  hide  in  among  your  plants,  dressing  themselves  In  clothes 
similar  to  those  worn  by  your  men.  But  you  must  become  well  acquainted 
with  your  men  and  not  allow  the  little  red  weeds  to  persuade  you  into  thinking 
that  they  are  beets.  These  and  all  the  other  weeds  that  lurk  as  spies  in  among 
the  rows  of  vegetables  must  be  met  in  a  hand  to  hand  battle.  They  must  all 
be  done  away  with. 

The  sooner  you  do  this  after  your  plants  have  pushed  their  heads  above  the 
ground,  the  easier  will  be  your  task.  Small  wee^ls  are  usually  weak  and  very 
easily  killed,  but  large  ones  are  very  strong.   If  you  keep  the  soil  between  the 
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rows  of  your  garden  well  hoed  and  loose,  many  of  the  weeds  will  be  killed 
even  before  they  appear  above  the  surface  of  the  ground. 

In  fighting*  this  battle,  however,  you  must  be  careful  not  to  step  on  your 
vegetables  or  allow  them  to  be  disturbed  in  any  way.  It  the  hoe  should  cover 
them  with  earth,  as  it  is  bound  to  do  unless  you  hold  it  firmly  and  guide  it 
carefully,  remove  it  with  your  hands,  disturbing  the  plants  as  little  as  possible ; 
give  them  all  the  chance  you  can,  because  civilized  babies  can  not  grow  well 
with  dirty  faces.  Continue  this  battle  from  time  to  time,  especially  after 
rains,  when  the  soil  is  nearly  dry,  and  you  will  be  a  victorious  general. 


In  doing  our  gardening  work  we  must  constantly  be  looking  into  the  future 
so  that  we  can  be  preparing  for  what  is  to  come  by  what  we  are  doing  at  pres- 
ent.  Now  is  the  time  to  think  of  what  is  to  be  done  several  weeks  or  even 


A  STOCK  FARM  WHERE  HORSES.  SHEEP.  HOGS.  CATTLE,  AND  ALL  SORTS  OF 

POULTRY  ARE  KEPT. 

several  months  hence  and  to  act  In  preparation  for  what  is  to  be  done  then. 
One  particular  thing  which  must  be  kept  constantly  in  mind  is  the  public  ex- 
hibit at  which  the  things  we  have  grown  in  our  gardens  will  be  shown.  This 
exhibit  will  be  held  near  the  middle  of  September;  and  unless  we  keep  It  in 
mind  from  now  until  that  time  we  will  not  make  the  showing  which  is  ex- 
pected of  us.  This  will  be  our  second  public  appearance;  our  first,  in  the 
Fourth  of  July  parade,  made  a  big  hit,  and  we  have  to  do  even  better  in  our 
next.  But  in  order  to  do  ourselves  justice  every  one  of  us  must  play  the 
game  as  if  we  meant  it  from  now  until  the  exhibit  is  over. 

In  doing  our  share  there  are  two  things  at  which  each  of  us  must  work  Just 
by  way  of  preparation:  First,  we  must  take  care  of  our  gardens  in  the  best 
way  we  know  of,  so  that  our  things  will  grow  large  and  good  to  look  at.  We 
all  know  what  this  means — the  weeds  must  be  done  away  with,  the  injurious 
insects  must  be  killed,  the  ground  must  be  kept  loose,  and  the  plants  must  be 
thinned  so  that  they  have  plenty  of  room  In  which  to  grow.   If  there  Is  any- 


LOOKING  AHEAD. 


GAEDEN  CLUBS  IN  SCHOOLS  OF  ENGLEWOOD,  N.  J. 


33 


thing  that  we  do  not  understand,  we  can  ask  Mr.  Smith  when  he  calls  to  see 
our  gardens,  or  write  him  a  post  card  addressed  to  Liberty  SchooL 

Second,  we  must  plant  vegetables  in  the  spaces  left  by  the  removal  of  the 
early  crops.  Already  some  of  the  boys  and  girls  have  planted  late  beets,  rad- 
ishes, turnips,  beans,  and  many  other  vegetables  which  they  will  show  at  the 
fair.  Mr.  Smith  can  also  help  in  choosing  late  crops  for  this  purpose. 

If  we  are  not  careful,  some  of  our  fellow  club  members  who  are  already  pre- 
paring for  their  part  of  the  exhibit  will  get  ahead  of  us.  None  of  us  dare 
allow  this,  because  our  exhibit  at  the  fair  counts  one-third  toward  the  final 
mark  for  the  season  upon  the  basis  of  which  prizes  are  awarded.  Aside  from 
these  prizes  for  the  work  of  the  season,  there  will  be  premiums  offered  at  the 
fair  for  the  best  exhibits.  Now  let  us  all  get  to  work  and  show  the  other 
members  of  the  club  as  well  as  the  public  that  we  know  what  we  are  doing 
and  that  our  part  of  the  Fourth  of  July  parade  was  merely  a  sample  of  what 
we  stand  for. 


GARDEN  CLUBS  OF  THE  ENGLEWOOD  SCHOOLS— CIRCULAR  OF 

INFORMATION. 


Another  thing  in  regard  to  which  we  should  look  ahead  is  our  gardening 
activities  for  next  year.  Now  is  the  time  to  decide  on  what  we  expect  to  do 
then.  Our  plans  do  not  need  to  be  completely  made  out  at  this  time,  but  if  the 
best  results  are  to  be  obtained  there  are  some  things  which  should  be  done. 

First  of  all  we  should  decide  on  the  size  of  garden  which  we  expect  to 
cultivate.  We  have  all  learned  by  a  year  of  experience  that  we  can  make 
vegetables  grow  and  have  gained  some  idea  of  the  size  of  garden  that  we  can 
successfully  operate.  That  is,  we  know  just  about  how  much  land  we  can  pre- 
pare for  planting,  plant,  and  care  for  throughout  the  summer.  Most  of  us  can 
proudly  say  that  we  feel  that  next  year  we  can  care  for  a  larger  plat  of  ground 
than  we  have  now  and  do  It  in  a  better  way  than  we  have  cared  for  our  gar- 
dens this  year.  Some  of  us  have  even  gotten  Into  our  heads  the  idea  that  we 
can  use  one  of  the  vacant  lots  In  our  neighborhood  for  a  garden  similar  to  the 
one  across  from  Cleveland  School,  which  Is  owned  by  the  garden  clubs.  (If  you 
have  not  seen  this  garden,  be  sure  to  visit  and  ask  questions  of  the  boys  who 
take  care  of  it.)  This  is  all  fine,  but  whatever  we  undertake  to  do  next  year 
should  be  thought  of  now.  The  thing  to  do  first  Is  to  decide  on  how  large  a 
garden  we  wish  to  care  for  next  year. 

When  this  is  determined,  the  next  step  is  to  decide  where  the  garden  is  to  be 
situated,  if  we  have  not  already  its  location  in  mind.  The  question  for  each 
of  us  is  whether  it  will  be  in  my  back  yard  or  whether  it  will  be  In  a  vacant  lot 
near  home.  Unless  our  back  yards  do  not  afford  a  place  for  a  garden,  or 
unless  that  place  is  not  large  enough  for  what  we  wish  to  undertake,  we 
should  use  it  in  preference  to  a  vacant  lot.  But  if  we  can  not  do  as  we  please 
in  our  back  yards,  we  should  go  to  the  nearest  vacant  lot  which  we  think  would 
answer  our  purpose  and  secure  the  use  of  It  for  next  year.  Mr.  Smith  can  help 
you  do  this. 

Now  that  the  size  of  the  garden  and  Its  location  is  decided  upon,  work  should 
be  started  at  once  in  getting  the  ground  into  shape  for  next  year.  This  is  very 
important,  although  it  seems  like  a  long  time  before  the  land  is  to  be  used. 
The  good  farmers  that  we  visited  on  our  automobile  trips  plan  on  the  use  of 
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their  lands  for  five  or  six  years  in  advance,  and  so,  surely,  we  should  think  at 
least  a  year  ahead  and  prepare  for  what  is  to  come  then. 

If  the  garden  is  to  be  located  in  the  back  yard  where  a  garden  has  been  grow- 
ing this  year,  work  should  be  started  in  cleaning  away  all  rubbish  Just  as  soon 
as  the  different  crops  are  removed.  If  the  season  is  too  far  advanced  to  plant 
other  vegetables  in  the  place  of  those  that  are  removed,  as  It  will  likely  be,  the 
ground  should  be  spaded  and  as  much  manure  as  can  be  procured  turned  under. 
When  this  Is  accomplished  a  cover  crop  (by  this  is  meant  a  crop  of  some  sort 
which  will  keep  the  rain  from  washing  the  garden  during  the  winter)  should  be 
planted.  For  this  purpose  several  things  can  be  used.  Rye  mixed  with  winter 
vetch  will  likely  be  the  best,  although  other  crops  may  be  used.  If  we  do  not 
know  what  these  things  are  or  where  to  procure  the  seed,  Mr.  Smith  can  help  us. 

Those  of  us  who  decide  to  have  a  garden  where  there  is  no  garden  now  should 
start  evep  earlier  to  prepare  for  next  year.  If  our  ground  is  covered  with  rub- 
bish of  any  kind,  this  should  be  removed  at  once.  Some  of  us  will  have  but 
little  rubbish,  but  will  find  our  ground  grown  over  with  a  heavy  crop  of  grass  and 
weeds.  These  should  not  be  removed,  but  should  be  turned  under  and  used 
as  a  green-manure  crop,  which  will  make  our  vegetables  grow  all  the  better  next 
year.  Along  with  these  all  the  manure  that  can  be  had  should  be  covered  over. 
Whep  this  is  done  a  cover  crop  like  the  one  mentioned  above  should  be  planted. 
In  the  spring  these  cover  crops  can  be  turned  under  to  act  as  green-manure 
crops,  which  will  make  a  still  better  garden. 

No,  it  isn't  too  soon  to  think  it  over,  after  all.  When  we  stop  to  think,  there 
are  lots  of  things  we  ought  to  do  if  we  are  going  to  make  the  most  of  our  garden 
next  year.  What  we  have  discussed  here  is  of  the  very  most  importance 
and  applies  to  every  one  of  us.  There  are  many  other  things  which  should  be 
thought  of  before  next  spring,  and  these  will  be  taken  up  from  time  to  time. 


Post-card  armoimcements. — ^At  two  different  times  during  the  sea- 
son announcements  were  made  by  means  of  postal  cards,  which  are 
copied  below : 


Meet  on  Cottage  Place  at  2  p.  m. 

BOYS  carry  rakes  and,  if  possible,  wear  farmer  hats  and  overalls. 
GIRIjS  carry  hoes  and.  If  possible,  wear  sunbonnets  and  aprons. 

Note. — If  you  have  any  vegetables  that  can  be  used  In  decorating  a  float, 
bring  them  to  Liberty  School  about  5  p.  m.  Monday,  July  3. 


Meet  at  the  .school  you  attended  last  year  at  1  p.  m.  on  Thursday,  July  13. 


On  Thursday,  Friday,  and  Saturday,  September  14,  15,  and  16,  the  Garden 
Clubs  of  the  Englewood  Schools  will  hold  an  exhibit  in  the  windows  of  Capestro 
&  Co.,  42  East  Palisade  Avenue,  and  J.  D.  Chiesa  Sons,  10  Dean  Street.  The 
products  to  be  exhibited  will  be  collected  by  means  of  a  wagon  early  in  the 
morning.   If  you  attended  Lincoln  School  last  winter,  have  your  products  ready 
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C.  O.  Smith. 
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on  Thursday  morning.  If  you  attended  Liberty  School,  have  them  ready  Friday 
morning.  If  you  attended  Cleveland  School,  have  them  ready  Saturday  morn- 
ing. Help  to  make  the  exhibit  a  success  by  having  your  vegetables  clean 
and  attractive  in  every  way. 

Chables  Obchabd  Smith. 

Both  of  the  times  this  method  was  used  it  proved  to  be  very  effi- 
cient, because  all  the  children  received  notice  of  what  was  to  occur 
at  the  same  time  and  at  a  time  when  they  could  not  well  "  forget "  the 
occasion  to  which  they  referred. 
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Name  "^r-^--"^^   ^o*- 


Scbool  _JIlfe^i=?<Jfc9^  

Size  of  garden   ^uaea  Xeet 

Photograph  of  gaiden  and  owner 


CERTinCATE 

Ihereby  certify  that,  as  for  as  fknow. 
this  record  isj 
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A  GARDEN  NOTE  BOOK. 
This  is  to  certify  that 

is  a  member  of  the 
Serf /or  Garcfen/tfy  C/f^Jb 
branch  of  the 

ENGLEWOOD 

Gardening  Clubs 
having  been  recommended  by 

..^  Joseph.   

Parent  or  guardian 

1/1/ .  W.S  fa\/f>/^  .   

Principal  of  school 


and  approved  by 

President  of.  branch 


Supervisor  of  gardens 
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THE  WORKING  PLAN  OF  MY  GARDEN 
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INTRODUCTION, 


During  the  deliberations  of  the  International  Congress  of  Mathe- 
maticians at  Rome  in  1908  steps  were  taken  to  organize  an  Inter- 
national Commission  on  the  Teaching  of  Mathematics^  the  members 
of  which  were  to  prepare  or  procure  reports  on  the  teaching  of 
mathematics  in  different  countries.  Most  of  these  reports  were 
ready  for  the  Cambridge  congress  in  1912,  but  since  then  several 
more  have  appeared.  At  this  writing  18  countries  have  published 
178  reports,  containing  over  12,000  pages.  Germany  has  already 
issued  50  reports,  with  a  total  of  5,393  pages.  About  a  £lfth  of  this 
space  is  required  by  the  United  States  for  its  14  reports  (the  present 
report  being  the  fifteenth),  and  about  a  sixth  of  the  same  space  by 
each  of  the  following  coimtries:  Austria,  with  13  reports;  Great 
Britain,  with  34  reports; -Switzerland,  with  9  reports;  and  Japan, 
with  2  volimies.  The  reports  of  France  cover  some  700  pages.  Of 
more  modest  dimensions  are,  in  order  of  size,  the  reports  from  Bel- 
gitun,  Russia  (including  Finland),  Italy,  Sweden,  Spain,  Netherlands, 
Hungary,  Denmark,  Austraha,  and  Roumania  (1  report  of  16  pages). 

From  this  statement  it  will  be  observed  that  much  greater  detail 
is  given  in  the  case  of  some  countries  than  in  others.  Moreover, 
even  in  reports  of  about  the  same  length  different  subjects  are  em- 
phasized. As  this  bulletin  is  based  very  largely  upon  facts  drawn 
from  the  reports  to  the  International  Commission,  the  treatment  of 
its  sections  varies  with  the  extent  of  data  at  hand,  and  lack  of  imi- 
formity  is  a  necessity.  No  claim  is  made  for  originality  of  presen- 
tation. 

For  the  most  part  only  those  schools  which  are  imder  the  immedi- 
ate direction  of  the  Government  have  been  considered.  And  even 
here  discussion  is  limited  to  the  best  schools  for  boys  and  to  the  teach- 
ers in  such  schools.  As  a  rule  the  schools  for  girls  are  not  as  com- 
pletely organized  nor  of  so  high  a  standard. 

It  has  seemed  to  me  desirable  to  include  in  this  bulletin,  when 
possible,  very  brief  independent  sketches  of  the  educational  con- 
ditions in  the  various  coimtries,  so  that  the  reader  may  receive 
here  in  connected  form  condensed  but  definite  accounts  of  the  follow- 
ing phases  of  educational  work  in  the  country  under  discussion,  in 
so  far  as  they  bear  on  the  preparation  of  teachers  of  secondary 
mathematics:^  (1)  The  general  educational  scheme;  (2)  secondary 

>  FW  greater  detail  akmg  this  line  the  reader  may  be  referred  to  Monroe's  Cvdopedia  af  EdveoHon  (6 
▼otnmeB,  New  York,  1911-1918).  As  to  mathematical  Instruction  the  BibUoffraphv  of  the  Teaching  ef  JkfoM- 
ciMMet,  1900-mt,  by  D.  B.  Smith  and  K.  Ooldziher  (Bn.  of  Educ,  Bui.,  1912.  No.  39),  Washington, 
Ooremment  Printing  OfBoe,  1912,  contains  titles  supplementary  to  the  bibliographies  in  the  following 
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schools  and  their  relation  to  that  scheme;  (3)  the  mathematics 
taught  in  the  secondary  schools  and  the  pupils  to  whom  it  is  taught;  * 

(4)  the  inducements  (such  as  salary,  pensions,  social  position)  to 
young  men  to  take  up  secondary-school  teaching  as  a  profession; 

(5)  the  imiversities  of  the  coimtry,  the  courses  of  mathematics  and 
allied  subjects  they  offer,  and  the  diplomas  or  certificates  they 
confer.  With  this  in  mind,  one  may  get  an  intelligent  idea  both 
of  the  preparation  of  the  secondary-school  teacher  for  his  duties 
and  of  the  type  and  caliber  of  men  who  take  up  such  work.  An 
endeavor  has  been  made  to  picture  conditions  of  the  present  day. 
Only  occasional  brief  historical  comments  have  been  introduced. 

At  a  meeting  of  the  International  Commission  on  the  Teaching  of 
Mathematics  held  at  Pans  in  April,  1914,  the  commission  decided  to 
study  the  theoretical  and  practical  preparation  of  professors  of 
mathematics  in  the  secondary  schools  of  different  countries.  It  was 
considered  that  such  a  work  ''would  constitute  in  a  certain  sense 
the  crown  of  the  labors  of  the  commission."  Early  in  1915  a  ques- 
tionnaire was  published'  in  order  to  acquaint  those  who  might 
consent  to  prepare  the  special  reports  for  different  countries  with 
the  questions  which  the  commission  wished  to  have  them  answer. 
As  far  as  I  have  been  able  to  learn,  only  two  reports  baaed  upon  this 
questionnaire  have  been  published  at  this  writing;  these  are  the 
brief  report  (14  pages)  by  W.  Lietzmann,  concerning  Germany,  and 
the  longer  report  on  Belgium  by  J.  Rose.  It  is  hoped  that  the 
general  report  submitted  herewith  may  be  considered  a  worthy  con- 
tribution to  the  commission's  special  inquiry. 

At  the  present  time  superintendents,  inspectors,  and  principals  in 
many  parts  of  the  United  States  have  been  forced  by  pubUc  opinion 
to  consider  numerous  radical  changes  in  methods  of  secondary- 
school  education.  If  a  high  minimum  standard  of  preparation  were 
required  on  the  part  of  each  teacher,  and  the  position  of  the  teacher 
were  made  such  as  to  attract  in  sufficient  niunbers  the  best  tfdent  in 
the  country,  other  difficulties  would  disappear.  Most  countries  con- 
sidered in  this  bulletin  have  far  higher  standards  than  we  with 
respect  to  teachers  of  mathematics  in  secondary  schools.  The 
degree  of  this  superiority  is  exhibited  throughout  the  following  pages, 
and  some  of  the  chief  points  are  siunmarized  in  the  last  chapter. 

In  what  follows,  statements  concerning  coimtries  now  at  war  refer, 
for  the  most  part,  to  ante  bellum  days. 


December,  1917. 


I  For  fuller  aoootmt  of  the  work  in  matbematics  see  Currkula  in  MaikemeOk*,  a  eomparU^n  of  eourH$ 
in  (he  cauntria  repre$enUd  in  (he  International  Commis»ion  on  th  Teackinf  of  MaOiematkt,  by  J.  C.  Browii 
(Bu.  of  Bdoc.,  Bui.,  1914,  No.  45),  Washington,  1915. 

^L*  Enteignment  MatHmatique,  tome  17,  January,  1915,  pp.  61-65.  See  also  pp.  129-145. 


R.  C.  A. 


TRAINING  OF  TEACHERS  OF  MATHEMATICS  FOR 
THE  SECONDARY  SCHOOLS. 


I.  AUSTRALIA. 


Australia  is  politically  divided  into  five  States  (New  South  Wales, 
Victoria,  Queensland,  South  Australia,  Western  Australia),  which 
with  the  island  of  Tasmania  form  what  has  been  known  since  1901 
as  the  Commonwealth  of  AustraUa.  At  each  of  the  six  capitals 
(Sydney,  Melbourne,  Brisbane,  Adelaide,  Perth,  and  Hobart)  there 
exists  a  university  supported  in  part  by  pubUc  funds  ^  and  in  part 
by  private  endowments  and  fees  paid  by  students.  And  while  the 
educational  conditions  vary  greatly  in  the  different  States  and  not 
a  little  in  the  same  State,  the  imiversities,  whatever  their  status, 
are  the  crown  of  the  educational  system  of  which  they  form  a  part. 
The  conditions  in  New  South  Wales  and  Victoria,  each  with  a  popu- 
lation of  more  than  one  and  one-half  miUions  and  with  imiversities 
founded  well  over  half  a  century  ago,  are  greatly  superior  to  those  in 
the  enormous  State  of  Western  Australia,  with  its  scattered  popula- 
tion of  less  than  300,000  people  (in  1911)  and  a  imiversity  which  has 
been  in  operation  but  a  short  time. 

The  peculiarity  of  Australian  education  is  that  the  State  not  only  controls,  but 
completely  and  absolutely  supports  and  regulates  the  system  of  public  education, 
without  support  from  or  interferenee  by  the  localities  in  which  the  schools  may  lie. 
Australian  education  tends  therefore  to  be  centralized,  systematic,  and  homogeneous; 
but  since  local  interest  is  naturally  fitful,  the  external  equipment  of  the  schools  is 
usuaUy  of  an  inferior  character,  while  the  qualifications  of  the  teachers  are  distinctly 
superior.  Primary  education  throughout  Australia  is  free,  but  secondary  is  not. 
The  State  secondsuy  schools  are  fewer  and  somewhat  less  important  than  those  of  a 
semipublic  endowed  or  denominational  character. 

The  organization  of  secondary  education  in  Australia  is  passing 
through  a  period  of  active  development.  But  untU  very  recently 
the  chief  influence  upon  the  work  of  the  secondary  schools  has  been 
exerted  by  the  universities,  not  only  through  their  requirements  at 
matriculation,  but  also  through  a  system  of  pubUc  examinations  taken 
by  pupils  of  the  schools  whether  they  proposed  to  enter  the  univer- 

I  "The  nniyersities,  though  not  State  universities  In  the  usual  sense  of  the  term,  are  In  most  cases  largely 
supported  by  the  State.  In  some  instances  the  proportion  of  their  revenues  derived  from  the  treasury 
is  80  large  that,  except  for  the  freedom  of  their  admiaistratioa,  it  would  be  difficult  to  distinguish  them 
from  State  insUtutiona.'! 
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sities  or  not.  These  examinations  are  similar  to  the  Cambridge  and 
Oxford  local  examinations.  The  machinery  in  connection  with 
them  has  differed  from  State  to  State.  Since  1912  they  are  grad- 
uaUy  being  displaced  by  a  much  more  satisfactory  system  of  State 
intermediate  and  leaving  certificates.  The  requirements  for  these 
examinations  and  certificates  give  a  fair  idea  of  the  groimd  the 
teacher  must  cover  in  his  instruction.  For  the  States  in  order 
these  requirements  are: 


Till  very  recently  the  junior  examination  was  held  in  Jime  of  each 
year.  Candidates  averaged  15  years  of  age.  The  examination  was 
intended  to  cover  the  first  two  or  three  years'  work  of  the  secondary 
school.  Every  student  matriculated  at  the  university  had  to  pass 
the  mathematical  papers  of  this  or  an  equivalent  examination. 
Almost  all  of  those  taking  mathematical  classes  in  their  university 
course  also  passed  the  senior  examination  in  mathematics  before 
entrance.  The  senior  examination  was  usually  taken  from  one  and 
a  half  to  two  and  a  half  years  after  the  junior;  additional  papers  or 
separate  questions  were  set  for  honor  candidates. 

In  New  South  Wales  the  above  jimior  and  senior  examinations  are 
now  replaced  by  the  system  of  State  intermediate  and  leaving  certifi- 
cates. The  former  is  awarded  after  the  successful  completion  of  two 
years'  work  in  the  high  school.  The  courses  of  study  in  the  mathe- 
matical subjects  are,  in  outline,  as  follows:  . 

ArUhmetie:  This  formB  a  part  of  the  first  and  second  years'  work  for  all  pupils.  It 
includes  mensuration,  the  plane  figures  named  in  the  syllabus  being  the  rectangle, 
triangle,  parallelogiam,  quadrilateial,  and  circle.  The  solids  are  the  rectangular 
,  box,  pilsm,  pyramid,  cylinder,  cone,  and  sphere.  The  simple  numerical  trigo- 
nometry of  the  right-angled  triangle  is  also  introduced.  This  is  not  taken  in  the 
arithmetic  course  till  after  a  simple  geometric  treatment  has  made  possible  a  satis- 
factory discussion  of  the  points  involved. 

Algebra:  The  work  in  algebra  of  these  two  years  goes  up  to  simple  case  of  simul- 
taneous quadratics.  The  variation  and  change  of  sign  of  the  expressions  and 
ca?-\-hx-{-c  are  studied  graphically  and  algebraically. 

Oeometry:  This  course  covers  the  subject  matter  of  Euclid's  Elements,  Books 
I-III,  with  some  freedom  from  his  methods  and  sequence.  Prop.  4,  Book  I,  is 
accepted  as  an  axiom.  Preliminary  practical  work  in  geometry  will  in  most  cases 
have  been  done  before  entrance  upon  the  course  of  the  secondiury  school. 

The  third  and  fourth  years*  work  in  the  high  schools  is  divided 
into  pass  and  honor  sections.  Practically  all  pupils  have  to  do  some 
mathematical  work  in  these  two  years,  but  only  those  who  have 
shown  special  aptitude  for  this  study  attempt  the  f uU  coiUBe.  Indeed, 
some  take  only  part  of  the  pass  course,  but  all  who  desire  leaving 
certificates  to  coimt  as  equivalent  to  the  matriculation  examination 


JUNIOR  AND  SENIOR  EXAMINATIONS. 


UNIVERSrrT  OF  SYDNEY. 


AUSTRALIA. 
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have  to  satisfy  the  examiners  in  one  of  the  two  pass  mathematical 
papers,  and  thus  have  to  reach  a  certain  standard  in  algebra,  geome- 
try, and  trigonometry.  There  are  three  higher  papers  set  in  mathe- 
matics— one  devoted  to  geometry  and  trigonometry;  another  to 
algebra,  coordinate  geometry,  and  the  elements  of  the  differential 
calculus;  and  the  third  to  mechanics. 

The  nature  of  the  work  in  mathematics  tested  at  the  leaving 
certificate  examination  is  as  follows: 

Algebra:  The  pass  work  in  algebra  distributed  .over  the  third  and  fourth  years 
includes  what  may  be  described  as  ^'up  to  the  binomial  theorem,  with  a  positive 
integral  index. ' '  Interest  and  annuities  are  introduced  after  logarithms,  and  graphical 
illustrations  of  maxima  and  minima,  etc.,  are  given.  The  arithmetic  course  is  sup- 
posed to  have  been  completed  in  the  first  two  years. 

The  additional  work  for  honors  includes:  Convergence  of  series;  the  binomial 
theorem  with  fractional  or  negative  index;  the  exponential  and  the  logarithmic  series. 

It  comprises  a  course  in  coordinate  geometry  of  the  straight  line  and  circle,  and  a 
short  introduction  to  the  differential  calculus.  Only  differentiation  of  powers  of  x 
and  simple  algebraic  expressions  need  be  attempted;  the  results  are  applied  to  the 
equations  of  tangents  in  coordinate  geometry,  to  velocity  and  acceleration,  and  to  the 
determination  of  important  areas,  surfaces,  and  volimies. 

Geometry:  The  pass  work  completes  the  usual  elementary  course  in  geometry, 
without  solid  geometry.  The  additional  work  for  honors  is  as  follows:  Modem  geome- 
try—including transversals;  nine  point  circle;  harmonic  ranges  and  pencils;  pole  and 
polar;  similitude ;  and  inversion.  Solid  geometry— including  the  substance  of  Euclid's 
Elements,  Book  XI,  1-21,  together  with  theorems  relating  to  the  siurfaces  and  volumes 
of  the  simpler  solid  bodies.  Geometric  conies — ^including  the  more  important 
properties  of  the  parabola  and  the  ellipse. 

Trigomm^ry:  The  pass  work  takes  the  pupils  up  to  the  solution  of  triangles.  The 
honors  work,  in  addition,  includes  a  fuller  treatment  of  the  preceding,  with  circular 
measure,  De  Moivre's  theorem,  and  certain  types  of  series. 

Medianies:  This  subject  is  not  divided  into  pass  and  honors.  It  comes  as  one  of  the 
higher  papers  in  mathematics.  It  is  intended  to  be  preceded  and  accompanied  by 
experimental  work.  Indeed,  in  many  schools  the  course  is  under  the  direction  of  the 
science  master.  It  includes  the  usual  elementary  work  in  statics  and  dynamics,  with 
elementary  hydrostatics  and  atmospheric  pressure. 


Here  the  scheme  of  pubUc  examinations  includes  the  junior  and 
the  senior  examinations.  The  usual  age  for  the  jimior  is  about  16 
and  for  the  senior  about  18. 

At  entrance  to  the  university  a  certain  amount  of  mathematics 
is  required  for  all  the  faculties,  except  for  those  of  law  and  music. 
In  arts — arithmetic,  algebra  and  geometry;  in  engineering — arithme- 
tic, algebra,  geometry,  and  trigonometry;  in  scien^ — arithmetic, 
algebra,  and  geometry.  The  scope  of  the  examinations  in  these  sub- 
jects is  very  similar  to  that  indicated  above  in  connection  with  the 
intermediate  and  leaving  certificates. 


UNIVEBSrrT  OF  MELBOURNE. 
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UNIVEKSTTT  OF  ADELAIDE. 

Among  the  public  examinations  in  this  university  are  the  junior 
and  senior  and  a  higher  examination.  These  examinations  cover 
much  the  same  groxmd  as  the  junior  and  senior  examinations  in  New 
South  Wales  and  Victoria,  but  the  programs  (in  mathematics  at  least) 
do  not  include  the  work  prescribed  for  honors.  The  requirements  at 
entrance  to  the  different  faculties  are  as  follows:  Science  and  medi- 
cine— the  senior  examination  must  be  passed  in  arithmetic,  algebra, 
and  geometry;  engineering— the  senior  examination  must  be  passed 
in  arithmetic  and  algebra,  geometry,  and  trigonometry. 

Up  to  1913  some  of  the  schools  of  Western  AustraUa  sent  up  their 
pupils  to  the  public  examinations  of  the  University  of  Adelaide,  but 
with  the  foimdation  of  the  University  of  Western  AustraUa  this 
practice  has  been  discontinued. 

UNIVERSmr  OF  QUEENSLAND. 

Until  the  year  1910  the  secondary  schools  of  Queensland  usually 
sent  up  their  pupils  for  the  public  examinations  of  the  University  of 
Sydney.  The  pubhc  examination  system  has  now  been  adopted  by 
the  new  University  of  Queensland.  The  mathematical  programs  for 
its  junior  and  senior  examinations  are  practically  the  same  as  those 
in  Sydney. 

UNIVERSmr  OF  TASMANU. 

The  scheme  of  pubhc  examinations  includes  a  junior  and  senior 
examination  somewhat  hke  the  corresponding  examinations  in  Syd- 
ney. The  scope  of  these  examinations  as  regards  mathematics  has, 
however,  been  much  narrower.  A  beginning  of  better  things  was 
made  with  the  foimdation  of  two  State  secondary  schools  in  1913. 
The  education  department  proposes,  with  the  assistance  of  depart- 
mental officers,  secondary  school  teachers,  and  representatives  of  the 
university,  to  frame  a  four-year  curriculum  on  lines  similar  to  that 
adopted  in  New  South  Wales,  and  it  hopes  to  get  the  university 
authorities  to  recognize  it. 

TRAINING  OF  TEACHERS. 

For  teachers  in  the  secondary  schools — ^pubhc  or  private — a  uni- 
versity degree  has  been  in  the  past,  and  still  remains,  an  almost 
indisp^sable  quaUfication.  It  is  in  all  cases  recognized  to  be  de- 
sirable, and  in  some  cases  insisted  upon  by  the  regulations  for  regis- 
tration, that  special  training  in  the  theory  and  practice  of  education 
be  included  in  addition  to  the  work  of  the  regular  university  curricu- 
lum in  arts  or  science.  Further,  in  at  least  one  State  a  fair  number 
of  traveling  scholarships  enable  the  best  of  the  candidates  for  the 
teaching  profession  to  enjoy  a  year  or  more  in  Europe  or  America 
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at  the  chief  institutions  for  the  training  of  teachers,  or  in  special 
study  at  the  universities. 

It  remains  to  describe  the  work  of  the  teachers'  colleges  and  to 
give  indications  of  the  courses  in  mathematics  at  the  universities 
which  have  been  available  for  the  future  secondary  school  teachers. 
For  this  purpose  it  will  be  convenient  to  take  the  different  States 


The  Teachers'  Training  College  in  Sydney  was  founded  in  1906*  for 
the  training  of  State  school  teachers  and  others  who  might  desire  to 
take  advantage  of  the  courses  on  instruction  given  therein.  The 
college  provides  a  variety  of  courses  of  training,  varying  in  length 
from  six  months  to  four  years.'  The  ordinary  college  course  is  the 
two  years'  course/  which  qualifies  for  teaching  in  the  classes  of  the 
primaiy  school.  For  entrance  to  the  regular  college  course  the  leaving 
certificate  or  its  equivalent  is  soon  to  be  required.  For  the  present 
it  has  been  found  desirable  to  admit  students  having  received  only 
the  intermediate  certificate  granted  by  the  high  school  at  the  end  of 
two  years  of  study. 

The  regular  students  of  the  college  who  have  reached  the  standard 
of  the  matriculation  examination  in  the  faculties  of  arts  or  science 
are  encouraged  to  attend  the  imiversity  classes,  instead  of  those  at 
the  college,  in  the  subjects  of  their  course.  They  are  admitted  to 
these  classes  without  fees.   Those  who  do  satisfactory  work  at  the 

>  The  erection  of  a  new  bnUdins  f6r  the  ooUece  wis  commenoed  in  1914  on  lind  provided  by  the  Unlvendty 
of  Sydney.  When  completed  it  wts  planned  that  it  should  provide  Uaining  for  private  secondary  and 
primary  schools,  as  well  as  for  State  service. 

t  The  minhnnm  age  of  admission  to  the  college  it  17  years.  The  fees  for  training  courses  are  as  follows: 
Six  wM?p*>^,  7£  10s.;  one,  two,  three,  or  four  year  courses,  16£  per  annum  for  those  taking  both  general 
and  professional  subjects;  fees  are  returned  to  those  who  enter  the  service  of  the  Department  of  Education. 

*  Every  student  of  the  first  year  must  take  the  following  mathematical  classes: 

ArUkmetie.— Then  is  no  set  academic  work  in  arithmetic;  one  hour  per  week  of  each  term  is  given  to 
the  method  of  teaching  the  subject.  Amongst  others  the  following  topics  are  discussed:  Brief  historical 
review;  reasons  for  teaching  arithmetic  present  tendencies;  real  applied  problem  movement;  nature  and 
source  of  problems;  use  and  limitation  of  objective  material;  place  of  oral  and  written  work  in  the  various 
rlswes;  topical-spiral  treatment,  various  methods  of  teaching  sections  of  arithmetic,  the  beginnings  of 
number  work;  plan  and  purpose  of  mecbanical  work;  teaching  of  processes;  the  primary  school  curriculum. 

Oeom<ir]r.— Brief  historical  sketch  of  the  development  of  geometry;  Egyptian  geometry:  Greek  geometry; 
the  work  of  Euclid;  the  reform  movement  in  the  teaching  of  geometry;  the  present  attitude  toward  the  sub- 
ject; the  nature  and  place  of  definition,  axiom,  postulate,  proof;  experimental  and  demonstrational  geom- 
etry; the  relation  of  solid  and  plane  geometry;  congruence,  similarity,  and  homology  of  figures  and  tlieir 
applications;  extension  to  trigonometry. 

A  short  oooise  in  solid  geometry. 

^ifcbro.— Those  topks  in  elementary  algebra  wliich  require  special  treatment  in  class  teaching  are  dis« 
eossed,  including  the  foUowiog:  Relation  of  algebra  to  arithmetic;  literal  arithmetic,fGrmulae  from  arith- 
metic and  mensuration;  notion  of  a  negative;  operations  involving  negatives;  the  equation;  solution  of 
problems  by  means  of  equations;  fisctors  and  their  applications;  indices,  logarithms,  calculations,  with 
use  of  logarithm  tables  and  slide  rule;  irratlonab,  numerical  evaluations,  using  tables;  ratio,  proportion, 
?ariati(m,  and  their  application;  notion  of  a  function;  graphical  representation  of  the  variations  of  a  funo- 
tion;  discussion  of  roots  of  equations,  maximum  and  minimum  values  from  graphs. 

Trigonometrf.— The  purpose  of  the  course  is  to  investigate  thoee  cases  of  the  solution  of  triangles  which 
an  used  to  obtain  heists  and  distances. 

Notion  of  an  angle;  instruments  in  common  use  for  measuring  angles;  sine,  cosine,  and  tangent  of  acute 
anglei;  reading  sIbs  and  tangent  tables;  solution  of  nght-angied  triangles;  use  of  four^figun  tables;  exten- 
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university  in  their  first  two  years  have  their  college  scholarships  con- 
tinued, so  as  to  enable  them  to  graduate  in  arts  or  science.  The  staffs 
of  the  high  schools  are  chiefly  recruited  from  students  of  the  Teachers' 
College  who  have  graduated  at  the  university  in  this  way. 

In  addition  to  these  courses,  a  one-year  course  is  provided  at  the 
college  for  graduates  of  the  imiversity  who  have  not  entered  upon  the 
course  of  training  in  the  regular  way.  This  class  is  exclusively  pro- 
fessional and  qualifies  for  the  second-class  certificate  of  the  Depart- 
ment of  Education. 

Further,  special  provision  is  made  for  training  of  teachers  for 
secondary  schools.  Graduate  students  of  the  college  take  the 
courses  required  for  the  university  diplomas  in  education  or  similar 
courses  at  the  college  itself.  Candidates  for  this  diploma  must 
have  graduated  in  arts  or  science  before  admission  to  the  course. 
The  special  work  for  the  diploma  can  be  completed  in  one  year  by 
those  who  are  able  to  devote  their  whole  time  to  it.  The  require- 
ments of  the  course  are  as  follows: 

Lecture  work: 

I.  A  first  course  in  philosophy  of  education. 

II.  A  higher  course  in  education. 

III.  A  course  in  principles  of  teaching. 

IV.  A  course  in  school  hygiene. 
Practice  work: 

I,  Continuous  practice — ^from  8-10  hours  per  week. 
II.  Observation  and  discussion  of  lessons— from  2-4  hours  per  week. 

In  the  course  on  principles  of  teaching,  some  instruction  in  the 
methods  of  teaching  mathematics  is  given  by  one  of  the  lecturers 
in  mathematics. 

Practice  schools  for  primary  and  secondary  work  are  associated 
with  the  college.    The  principal  is  also  professor  of  education  at  the 

gloo  of  deflnitioiis  of  9ine,  cosUie;  and  tangent  to  anf  let  botwieeo  90*  and  180*;  relations  between  ddea  and 
angles  of  a  triangle;  area  of  triangle;  notion  of  triangolatton  and  application  to  simple  snnreys;  lieighta 
and  dhtanosB  in  more  than  one  plane. 

Tlie  matbematloal  work  in  the  second  year  is  optionaL  The  program  for  the  class  indodes  algebn, 
triffODometry,  coordinate  geometry,  mechanics,  infinitesimal  oaleolns,  and  history  and  method  of  elemen- 
tary and  seo<nidary  school  mathematics. 

Throogiieat  the  academic  work  the  profssslonBl  aspect  is  kept  promlnenUy  in  view. 

Atgebrm.—BAtio,  proportion,  vailation,  the  progressions  (arithmetic,  geometric,  harmonic),  permuta- 
tions and  combinations,  mathematical  induction,  binomial  theorem. 

TVi^oiiomctry.— Continuation  of  first-year  course,  including  angles  of  any  magnitude,  sin  (A^B),  cos 
(A^B),  tan(A±B),sm  A±  8inB,cosA±cosB.  Relations  between  sides  and  angles  of  a  triangle,  solution 
of  triangles,  heights  and  distances,  circular  measure,  £>e  M otwe's  theorem,  simple  trigonometric  series. 

In^nHeHmal  caleului.^A  course  on  the  processes  and  appUcations  of  the  differential  and  integral  calculus. 
Graphical  methods  are  freely  used  where  advantageous.  The  course  is  designed  particulariy  to  oomplete 
the  work  in  geometry,  mechanics,  and  trigonometry. 

Ji^sdkonkt.— The  aim  of  the  course  is  to  teach  the  fundamental  mechanical  principles.  Simple  eoorses  of 
experiments  illustrating  the  following:  Composition  and  resohitlan  of  forces;  principle  of  leverr,  pulleys, 
inclined  plane;  friction;  motion  of  falling  bodies;  circular  motion;  principle  of  Archimedes;  hydraulic 
press  and  pump;  atmospheric  pressure;  easy  practical  calculations  within  this  range. 

i^Mtfin^.— Students  do  directed  reading  of  mathematical  works  in  the  college  library,  as  well  as  in  the 
foUowmg  textbooks:  J.  W.  A.  Young,  Teaching  of  Mathematies  in  tkt  Slmentarp  Secandarf  Sektok: 
Fink,  Hittorp  of  MalMetnatkt,  transited  by  Beman  and  Smith. 
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univmity,  and  the  work  of  the  college  is  carried  on  in  cooperation 
with  the  university,  so  far  as  possible. 

Let  us  now  take  note  of  the  university  mathematical  courses,  which 
are  open  to  our  prospective  high-school  teachers  in  connection  with 
his  course.  There  are  three  classes — mathematics  I,  11,  and  III. 
Each  is  divided  into  three  sections — class  A,  class  B,  and  class  C. 
Candidates  for  the  degree  of  B.  A.  or  B.  Sc.  with  honors  attend  the 
honors  section  (class  A)  in  each  year,  but  it  is  possible  to  reach  the 
lowest  grade  of  honors  by  specially  good  work  in  the  second  section 
(class  B)  in  the  three  years.   The  programs  for  class  A  are  as  follows : 

0 

Mathematics  J  (first  year):  Algebra,  geometry,  trigonometry,  statics  and  dynamics, 
analytic  geometry  of  two  dimensions,  and  the  elements  of  the  calculus.  Those  who 
enter  it  are  expected  to  have  previously  completed  the  mathematical  work  required 
for  honors  in  the  senior  public  examination  or  an  equivalent  course.  The  class  is 
attended  by  students  in  arts,  science,  and  engineering. 

MathemaHcs  II  (second  year):  The  infinitesimal  calculus,  differential  equations, 
spherical  trigonometry,  analytic  statics,  dynamics  of  a  particle,  and  elementary  rigid 
dynamics.  The  class  is  attended  by  the  best  students  of  Mathematics  I  when  they 
proceed  to  their  second  year. 

Mathematics  III  (third  year) :  Analytic  geometry  of  three  dimensions,  rigid  dynamics, 
higher  analysis,  and  some  appUed  mathematical  subject,  e.  g.,  hydrodynamics,  sound, 
the  theory  of  electricity  and  magnetism. 

In  addition  to  these  courses  a  two-year  course  has  recently  been 
instituted  in  the  mathematics  of  insurance,  chiefly  for  actuarial 
students  and  others  who  desire  instruction  in  the  mathematics  of 
statistics. 

Since  1908  the  teacher's  promotion  depends  not  only  on  the 
classification  of  lus  school  as  determined  by  average  attendance, 
but  also  on  the  improvement  of  his  qualifications.  To  qualify  for  a 
higher  grade  the  teacher  must  pass  a  series  of  examinations  as  well 
as  show  ''the  requisite  degree  of  proficiency  in  practical  work*'' 


Salaries  paid  to  high-sdiool  teachers. 


Teachen. 

Men. 

Women. 

Pnodpal  of— 

aSO-  480 

100-  m 

700-  aoo 

m-  298 

£30O-£460 

Mnbed  scuooL  

"Airistont"  

soo-  aoo 

180-  250 
144-  180 

TICTORU. 


Those  preparing  to  become  teachers  in  the  secondary  schools  of 
Victoria  receive  almost  all  of  their  instruction  at  the  imiversity. 
Under  regulations  now  in  force,  every  teacher  in  a  secondary  school 
must  possess  the  imiversity  diploma  in  education  or  an  equivalent 
qualification.  All  candidates  for  that  diploma  must  have  passed 
through  at  least  two  years  of  some  degree  course,  and  must  have  a 
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final  year  of  special  work  in  education.  As  a  matter  of  f  act,  many  of 
those  working  for  the  diploma  take  their  B.  A.  or  B.  Sc.  degree  brfore 
entering  upon  the  special  course  in  education  for  the  diploma. 

Of  the  various  groups  of  students  entering  the  Teachers'  CoU^e 
at  Melbourne  only  those  taking  the  three  years'  course  for  the  sec- 
ondary certificate  are  of  interest  to  us.  Those  accepted  for  this 
dass  must  have  passed  the  senior  public  examination  or  an  equiva- 
lent examination.  The  number  admitted  to  the  class  is  limited  to  15 
each  year.  Their  course  of  training  is  the  same  as  that  for  the  diploma 
of  education  at  the  university,  with  the  addition  of  some  special 
subjects.  The  first  two  years  are  spent  in  regular  attendance  upon 
university  classes  in  arts  or  science.  Having  passed  the  first  and 
second  years'  examinations  in  arts  and  science,  they  are  then  admitted 
to  the  special  university  courses  in  education  for  the  diploma.  These 
coiuses  include  lectures  on  the  theory  of  education,  with  special 
reference  to  the  methods  of  teaching  the  various  subjects.  The 
course  in  mathematics  contains  the  following: 

(i)  Special  methods  of  teaching  arithmetic,  algebra,  geometry,  and  trigonometry. 

(ii)  A  short  history  of  elementary  mathematics. 

(iii)  General  considerations  on  the  teaching  of  mathematics. 

Students  are  required  further  to  teach  120  hours  imder  supervision; 
to  attend  lessons  given  by  members  of  the  college  staflF;  and  also  to 
criticize  lessons.  Part  of  this  practice  is  obtained  in  the  primary 
schools,  and  part  in  the  special  secondary  practicing  school  attached 
to  the  Teachers'  College,  and  in  other  schools. 

There  are  about  50  to  60  regular  students  of  the' college  each  year 
preparing  for  this  diploma,  and  in  addition  about  the  same  nimiber 
of  university  students  are  qualifying  for  it,  in  order  that  they  may 
be  enabled  to  take  up  work  in  the  secondary  schools  outside  the  con- 
trol of  the  Department  of  Education. 

The  authorities  of  the  college  are  entitled  to  nominate  six  of  those 
who  distinguish  themselves  in  this  course  for  a  further  year's  work. 

At  the  University  of  Melbourne  courses  in  pure  and  applied 
mathematics  are  oflFered  for  each  of  the  three  years. 

Pwrt  I.  Pass — The  course  is  analytical.  It  deals  with  the  elementary  algebraic, 
trigonometric,  exponential,  logarithmic,  and  hyperbolic  functions,  with  their  graphs 
and  derivatives;  maxima  and  minima;  elementary  processes  of  integration;  the 
definite  integral  as  the  limit  of  a  sum.  Honors — Algebra,  trigonometry,  elementary 
analytic  geometry  of  two  dimensions,  and  elementary  calculus. 

Applied  I.  Pass — Elementary  statics  and  dynamics,  with  hydrostatics.  Honors — 
A  fuller  treatment  of  the  subjects  of  the  pass  class  with  the  elements  of  vector  algebra. 

Pure  IL  Pass — In  this  course  further  work  is  done  in  plane  analytic  geometry 
and  calculus.  Honors — Thb  class  continues  the  work  of  I  (honors)  in  plane  analytic 
geometry  and  the  calculus,  and  it  b^ns  analytic  geometry  of  thcee  dhnensions. 

Applied  II.  Pass — Elementary  analytic  statics  and  dynamics,  with  hydrostatics. 
Honors — Analytic  statics,  dynamios  of  a  particle,  elementary  rigid  dynamics,  and 
hydrostatics. 
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Ture  HI.  Pom — Solid  geometry  and  the  calculus,  with  differential  equations. 
Eo7ioT9 — In  addition  to  the  subjects  for  II  (honors):  The  functions  of  a  complex 
variable,  Fourier's  series  and  integrals,  differential  equations  and  calculus  of  variations. 

Applied  III.  Pass — Analytic  statics  and  d3mamics,  the  elements  of  the  theories 
of  potential,  hydrodynamics,  elasticity,  and  electricity.  Honors — More  advanced 
work  in  these  subjects. 

SOUTH  AUSTRALIA. 

The  following  is  an  outline  of  the  course  of  training  for  teachers  in 
the  schools  of  South  Australia  under  the  department  of  education  in 
Adelaide: 

1.  At  the  age  of  14  the  future  teachers  enter  the  Adelaide  high 
school.  They  remain  there  for  three  years  and  receive  a  general 
education.  At  the  end  of  this  period  the  majority  will  have  passed 
the  senior  public  examination  in  the  University  of  Adelaide;' practi- 
cally every  student  passes  in  arithmetic  and  algebra;  a  large  number 
pass  also  in  geometry  and  in  trigonometry. 

2.  The  students  in  training  now  become  ''junior  teachers/'  and 
spend  one  to  two  years  in  primary  schools,  devoting  practically  all 
their  time  to  their  teaching  work. 

3.  Thereafter  they  enter  the  Teachers'  Training  College.  Here 
the  students  attend  university  classes  in  various  subjects,  a  certain 
amoimt  of  freedom  of  selection  being  permitted.  About  20  per  cent 
take  up  what  is  called  first-year  pure  mathematics,  an  elementary 
class  at  about  the  standard  of  the  higher  pubUc  examination  in 
algebra,  geometry,  and  trigonometry. 

The  students  also  attend  several  training  college  lectures,  among 
these  being  a  course  in  the  principles  of  teaching.  This  course  deals 
with  the  methods  of  teaching  the  primary  school  subjects;  about 
16  out  of  a  total  of  80  hours  are  devoted  to  arithmetic.  They  also 
spend  one  morning  per  week  at  actual  teaching  in  the  primary  schools. 

Those  who  have  shown  special  ability  both  as  students  and  teachers 
are  permitted  to  remain  a  second  year,  or  even  a  third  year,  at  the 
university.  These  students  invariably  take  up  a  certain  amoimt  of 
mathematics,  usually  attending  second-year  pure  mathematics,  as 
they  will  in  most  cases  have  already  taken  the  first  class.  Some  also 
take  the  elementary  applied  mathematics  class.  It  is  not  uncommon 
for  mathematics,  physics,  and  chemistry  to  form  the  bulk  of  their 
work. 

Such  students  have  practice  as  before;  also  weekly  discussions  on 
the  methods  of  teaching.  Five  of  these  discussions  out  of  a  total  of 
twenty-five  deal  with  elementary  mathematics.  The  majority  of 
these  students  become  high-school  teachers. 

The  mathematical  courses  offered  in  the  University  of  Adelaide  are 
very  similar  to  those  of  the  universities  of  Sydney  and  Melbourne. 
Horace  Lamb  and  W.  H.  Bragg  were  for  many  years  professors  in 
this  university. 


Digitized  by 


14        TEACHERS  OP  MATHEMATICS  FOR  SECONDARY  SCHOOLS. 


QUEENSLAND. 

Queensland  does  not  yet  possess  any  special  college  for  the  training 
of  teachers.  In  the  "grammar  schools"  the  staff  consists  principally 
of  university  graduates.  The  high  schools  also  aim  at  making  a 
university  degree  an  ahnost  indispensable  qualification  for  their 
teachers. 

The  University  of  Queensland,  which  was  founded  at  Brisbane  in 
1909  and  formally  opened  in  1911,  has  an  important  sphere  of  influ- 
ence, and  the  same  general  scheme  of  mathematical  instmction  as  in 
other  States  of  the  Commonwealth  is  in  vogue. 

TASMANIA. 

Under  the  scheme  for  training  of  teachers  which  is  being  introduced 
in  Tasmania  candidates  pass  the  senior  public  "examination  and 
matriculate  at  the  imiversity.  The  next  year  is  spent  in  teaching 
in  selected  schools.  Thereafter  they  enter  the  training  collie  at 
Hobart,  the  minimiun  age  at  entrance  being  18  years.  They  attend 
university  classes  for  two  or  three  years.  All  receive  professional 
training  at  the  college. 

Mathematical  courses  at  the  university  are  similar  to  those  already 
described. 

imTEBLS  AUSTRALIA. 

The  organization  here  being  in  its  infancy,  there  is  nothing  of 
exceptional  interest  to  record. 


The  imiversities  of  Australia  are  staffed  by  British  professors,  and 
thus  the  mathematical  work  of  the  country  is  fashioned  in  conformity 
with  much  the  same  ideals  as  those  held  in  the  motherland. 
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.Austria  is  nearly  116,000  square  miles  in  extent,  and  its  population 
totals  in  the  vicinity  of  29,000,000.  Of  these,  about  10,000,000  are 
Grermans;  nearly  6,500,000  are  Bohemians,  Moravians,  and  Slovaks; 
at  least  5,000,000  are  Poles;  and  some  3,500,000  are  Ruthenians. 

The  minister  of  public  instruction  is  at  the  head  of  the  Austrian 
educational  system.  He  has  inspectors  of  secondary  schools  in  each 
of  the  14  Provinces  of  the  Empire  and  certain  matters  of  adminis- 
tration are  assigned  to  local  boards.  Church  and  private  schools  are 
subject  to  the  same  regulations  as  those  of  the  State. 


Before  1908  there  were  three  general  types  of  middle  or  secondary 
schools:  (1)  The  Gymnasium,  (2)  the  Bealschule,  and  (3)  the  four- 
year  Realgymnasimn,  the  courses  of  study  in  all  of  which  were  based 
upon  four  years  of  work  in  the  primary  schools.  The  first  two  of 
these  types  are  stiU  the  most  prominent.  The  normal  age  of  the 
pupil  commencing  secondary  education  is  about  10  years. 

The  complete  Gymnasium  provides  for  a  course  of  eight  years' 
study,  divided  into  two  parts  of  four  years  each.  The  first  part  is 
referred  to  as  the  Untergymnasiimi;  the  latter  as  the  Obei^ymnasiiun. 
The  course  of  study  is  characterized  by  the  great  emphasis  laid  on 
instruction  in  Latin,  Greek,  and  German.  In  passing  from  one  class 
to  another  the  pupils  imdergo  very  searching  examination.  This  is 
characteristie  of  all  the  Austrian  secondary  schools. 

The  seven  years'  course  of  the  Realschule  consists  of  two  cycles  of 
three  and  four  years  each,  corresponding  to  programs  of  the  Unter- 
realschule  and  Oberreakchule.  Here  the  emphasis  is  laid  on  modern 
languages  (Latin  and  Greek  are  not  taught  at  all),  mathematics, 
physics,  chemistry,  etc.;  that  is,  on  those  subjects  which  are  designed 
to  impart  technical  knowledge  and  afford  suitable  training  to  those 
intending  to  follow  industrial  pursuits. 

A3  a  result  of  a  ministerial  decree  in  1908,  the  establishment  of 
Realgynmasien  and  Reform-realgymnasien,  each  with  an  eight-year 
course,  was  also  authorized-  But,  in  what  follows,  the  Gymnasium 
and  Realschule  *  only  will  be  treated  as  representative  of  Austria's 
best  secondary  schools. 

>  In  1915-16  there  were  336  Qynmaslen,  of  various  forms,  for  boys  and  148  Realschulon. 
lOllTO**— 18  2  15 
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The  number  of  hours  per  week  devoted  to  dasa  work  in  math»- 
matics  (M.),  geometric  drawing,  and  descriptive  geometry  (D.  G.),  in 
these  types  of  schools,  is  exhibited  in  the  following  table: 
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The  total  number  of  hours  in  these  subjects  represents  about  14.7 
per  cent  of  all  class  periods  in  the  Gymnasium  and  about  16.5  per 
cent  of  those  in  the  Realschule. 

In  classes  I- VIII  of  the  Gymnasium  instruction  is  given,  according 
to  the  program  of  1909,  in  arithmetic,  algebra,  plane  and  solid  geom- 
etry, plane  trigonometry,  plane  analytic  geometry,  and  elements  of 
calculus. 

To  give  a  definite  idea  of  the  nature  of  the  contents  of  these  courses 
a  few  selectfons  from  -the  program  may  be  made : 

Cla$8  V:  ExtensioD  an^  completion  of  arithmetic  and  algebraic  studies  of  the 
previous  class.  Continued  practice  in  solution  of  equations  of  the  first  degree  arising 
''from  the  manifold  spheres  of  thought  in  which  they  may  be  applied.''  Practice  in 
powers  and  roots  by  straightforward  examples.  Solid  geometry. — Oblique  projections  * 
of  the  simplest  bodies  (also  of  crystalline  forms).  Plan  and  elevation  of  simple  objects 
by  observation  and  common  sense.  Conceptions  and  laws  concerning  the  mutual 
relations  of  straight  lines  and  planes;  limited  to  the  fundamental  and  typical  proposi- 
tions and  proofe  with  constant  appeal  to  observation  and  intuition.  Properties 
and  calculations  for  surface  and  volume  of  prisms  (cylinders),  pyramids  (cones),  the 
sphere,  and  their  sections  and  portions  when  in  section.  Euler's  theorem 
(S-{-F==E-\'2);  regular  polyhedra.  Obergymnasium — Class  VI:  TrigonoTnetry. — ^The 
trigonometric  ratios,  their  geometric  representation,  especially  for  the  purpose  of 
giving  a  firm  grasp  of  the  characteristics  and  relations  of  these  functions.  Solution  of 
triangles.  Repeated  comparison  of  trigonometric  propositions  and  methods  with  those 
of  plane  and  solid  geometry.  Varied  applications  of  trigonometry  to  problems  in 
surveying,  geography,  astronomy,  etc.,  the  data  where  possible  to  be  obtained  from 
direct  (even  though  rough)  measurements  by  the  pupil.  Class  VII:  Algebra. — 
Arithmetic  progressions  (of  the  first  order),^  geometric  progressions.  Application 
of  the  last  especially  to  compound  interest.  Permutations  and  combinations  in  sim- 
plest cases.  Binomial  theorem  for  positive  integral  exponent.  Theory  of  probabilities. 
Analytic  geometry. — As  a  continuation  of  the  graphic  representation  of  single  functions 
previously  given,  further  use  is  made  of  the  analytic  method  in  dealing  with  lines 
of  the  first  and  second  degree  with  reference,  when  occasion  offers,  to  the  geometric 
treatment  of  the  same  figures  and  their  relations.  Representation  of  direction  coeffi- 
cients (chiefly  those  of  the  curves  dealt  with  in  class)  by  means  of  derivatives.  Simple 
problems  of  differentiation  in  connection  with  problems  in  mathematics  and  physics. 
Approximate  solution  of  algebraic  equations  (and  of  the  simplest  transcendental 
equations  which  occur)  by  graphic  methods.   In  Class  FJ/J  the  two  hours  a  week  are 

1  Drawings  of  solid  bodies  to  show  several  faces,  etc. ,  not  in  true  perspectiye,but  firee-hand  or  constructed 
according  to  very  simple  rules.  Cf.  A.  H&fler,  DidakUk  det  maihematiachen  UnUrrichtt,  p.  207. 

>  Ordinary  arithmetic  progressions  are  said  to  be  of  the  first  order.  Series  such  as  l*+2>+3'-h  .  ,  ,  ^ 
l»+2i+3»+  .  . .    are  called  A.  P.  of  higher  orders. 
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giTen  up  to  a  ccmiprehenflive  recapitulation  of  the  whole  range  cS  school  mathematics, 
especially  eqoatioiis,  seriee,  solid  geometry,  trigonometry,  and  analytic  geometry. 
Broader  and  deeper  treatment  of  particular  parts  of  the  subject.  Applications  to 
the  various  subjects  of  the  curriculum  and  to  practical  life  in  place  of  merely  formal 
exercises.  Retrospective  and  prospective  consideration  from  historical  and  philo- 
sophical points  of  view. 

For  the  Bealschule  the  work  is  very  similar.  There  is  the  same 
effort  to  correlate  mathematics  with  other  branches  of  instruction  on 
which  it  happens  to  bear  and  with  practical  appUcations  in  actual  life. 

Though  searching  examinations  of  orientation"  and  classifica- 
tion" have  been  the  portion  of  students  of  the  Gymnasimn  and 
Realschule  each  year,  the  final  examinations  (Maturitatsprufungen) 
leading  to  the  certificate  of  maturity*  were  formerly  often  much 
feared.*  Some  amelioration  with  respect  to  the  extent  of  detail  here 
required  was  made  imperative  by  the  decree  of  1908.* 

The  main  object  of  these  examinations  is  to  determine  whether  or 
not  the  maturity,  general  efficiency,  and  development  of  intelligence 
on  the  part  of  the  candidate  is  sufficient  to  allow  him  to  take  up 
studies  in  the  universities  or  higher  technical  schools.  Whilst  the 
exafninations  for  ^'classification "  establish  in  some  measure  the  rating 
of  a  pupil's  acquisition  with  reference  to  a  certain  part  of  the  pro- 
gram taught,  the  ^'Maturitatsprufung,"  on  the  other  hand,  embraces 
the  whole  range  of  knowledge  acquired  by  the  pupil  in  the  Gymnasium 
or  Realschule. 

The  examination  consists  of  two  parts,  a  written  and  an  oral.  The 
former  includes  questions  on  the  required  languages,  on  ^mathematics, 
on  exercises  in  descriptive  geometry,  and  tests  in  faciUty  with  free- 
hand drawing.  The  oral  examination  is  on  geography,  history, 
mathematics,  descriptive  geometry,  physics,  chemistry,  and  natural 
history. 

The  examination  commission  pronoimces  its  verdict  after  consid- 
eration of  all  the  written  and  oral  examinations  as  well  as  of  the 
grades  received  by  the  candidate  in  tests  during  the  last  year  of  his 
course.  When  a  candidate  fails  he  may  present  himself  a  second 
time  at  the  end  of  a  semester  or  of  a  year,  but  he  may  not  repeat 
the  examination  more  than  twice. 

UNIYERSrriES  AND  PREPARATION  OF  SECONDARY  SCHOOL  TEACHERS. 

There  are  eight  State  imiversities  in  Austria.  The  largest  is  the 
University  of  Vienna  (German),  with  over  10,000  students.'  The 
oldest,  dating  back  to  the  fourteenth  century,  is  the  German-Bohe- 

1  Cf.  F.  Wallentin,  MOwWUifragen  aut  der  MaihemaUk.  Zum  Gelnuuehe  fUr  dU  obertUn  KUuten  der 
Ofvmulen  und  Rmltehulen  tuammmgetUlU.  10.  Aaflage.  Wlen,  C.  Qeroldssobn,  1912.  8+197  pp. 
A^Ukunffen,  5.  Auflage,  1906.  8+221  pp. 

s  In  the  gammer  oi  1916  this  number  was  reduced  to  3,472 
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mian  University  of  Prague.  There  are  three  other  Grerman  uniyersi- 
ties,  at  GratZ;  Innsbruck,  and  Czemowitz.  The  Polish  universities 
are  at  Krakow  and  Lemberg.. 

Instruction  in  the  universities  is  imparted  by  means  of:  I,  general 
courses;  11,  special  courses;  and  III,  exercises  in  proeeminary  and 
seminary. 

I.  The  general  courses  are  organized  with  a  double  aim:  (1)  To 
furnish  fimdamental  theoretical  knowledge  to  those  studying  mathe- 
matics in  a  purely  scientific  spirit  and  proposing  to  terminate  their 
studies  with  the  doctorate;  (2)  to  prepare  students  destined  for 
secondary-school  teachers.  Especially  in  view  of  this  second  aim 
are  the  general  courses  usually  organized  in  cycles  of  three  or  four 
years,  and  each  year  a  course  for  beginners  is  arranged  that  they 
may  be  taught  differential  and  integral  calculus  as  soon  as  possible, 
since  it  is  necessary  for  the  study  of  theoretical  physics. 

During  the  five  years  1906-6  to  1909-10  professors  at  (1)  the 
University  of  Vienna  and  (2)  the  German  section  of  the  University 
of  Prague  gave  the  following  general  courses: 

(1)  Differential  and  integral  calculus,  5  hours  weekly  during  2  semes* 
ters ;  theory  of  numbers,  6  hours  during  2  semesters ;  theory  of  differen- 
tial equations,  5  hours  during  2  semesters;  calculus  of  probabilities,  3 
hours;  definite  integrals  and  calculus  of  variations,  6  hours  during  a 
semester;  theory  of  linear  diffierential  equations,  5  hours;  elliptic 
fimctions,  6  hours;  theory  of  fimctions,  5  hours  during  2  semesters; 
algebra,  5  hours  during  2  semesters;  analytic  geometry,  4  hours  dur- 
ing 2  semesters;  theory  of  invariants  with  geometric  applications,  2 
hours;  algebraic  curves,  2  hours;  curves  and  surfaces  of  the  third 
order,  2  hours;  synthetic  geometry,  4  hours  during  2  semesters;  dif- 
ferential geometry,  2  hours  during  2  semesters;  line  geometry,  2 
hours;  continuous  groups,  2  hours;  noneuclidean  geometry,  2  hours; 
insurance  mathematics,  4-6  hours  dining  2  semesters;  mathematical 
statistics,  3  hours;  sickness  and  accident  insurance,  2  hours. 

(2)  AppUcations  of  infinitesimal  calculus  to  geometry,  3-4  hours; 
theory  of  invariants,  2  hours;  differential  and  integral  calculus,  4-6 
hours  during  2  semesters;  systems  of  algebraic  equations,  1  hour; 
differential  equations,  5  hours;  introduction  to  calculus  of  varia- 
tions, 1  hour;  fimdamental  notions  of  analysis,  2  hours;  analytic 
geometry,  3  hours  through  3  semesters;  elements  of  the  theory  of 
functions,  3  hours;  elements  of  the  theory  of  numbers,  2  hours;  alge- 
braic equations,  4  hours;  introduction  to  descriptive  geometry,  2 
hours;  characteristic  features  of  infinitesimal  calculus,  3  hours  dur- 
ing 2  semesters;  theory  of  groups  and  algebraic  equations,  2  hours; 
selected  chapters  of  analytic  geometry,  2  hoiu^;  vector  analysis,  2 
hours;  differential  equations,  3-5  hours;  contact  transformations,  2 
hours;  theory  of  transformations,  5  hours.   An  equally  elaborate 
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serieB  of  courses  is  offered  in  the  Bohemian  section  of  the  University 
erf  Prague. 

Mathematical  instruction  in  Austria  is  much  handicapped  by 
reason  of  the  fact  that  the  faculties  of  the  universities  are  so  sparsely 
staffed  with  professors  of  pure  and  apphed  mathematics.  In  1909-10, 
except  at  Vienna,  no  university  had  more  than  two  such  professors 
and  only  four  had  even  one  Privatdocent.  In  Italy  and  Russia  the 
number  of  these  professors  per  university  averages  nearly  twice  as 
many  as  in  Austria;  in  France  and  Germany  nearly  one  and  one- 
half  times  as  many.  Indeed,  at  each  of  a  score  of  universities  in 
these  four  countries  there  are  more  professors  of  mathematics  than 
even  at  the  University  of  Vienna. 

In  a  memorial  presented  in  1908  to  the  minister  of  pubhc  instruc- 
tion and  finance  on  behalf  of  the  faculties  of  philosophy  in  Austrian 
universities  the  following  normal  program  of  mathematical  study  at 
a  university  for  a  candidate  as  a  teacher  4n  a  Gymnasium  was 
outlined: 

Fir$t  year. — ^Introduction  to  mathematical  analysis  and  to  differential  calculus, 
elements  of  integral  calculus  with  exercises,  5  hours  a  week.  Introduction  to  geome- 
try; first  principles  of  analytic  and  synthetic  geometry,  with  exercises,  3  hours  a 
week.  A  course  of  mathematics  for  students  of  physics  and  chemistry,  5  hours  a 
week. 

Second  year. — Integral  calculus  and  first  principles  of  the  theory  of  functions  of 
complex  variables,  with  exercises,  5  hours  a  week.  Analytic  and  differential  geome- 
try, with  exercises,  5  hoiurs  a  week.  Principal  properties  of  algebraic  equations  and 
elements  of  the  theory  of  numbers,  with  exercises,  3  hours  a  week. 

Thirds  Jourthf  and  later  years. — ^Higher  courses  on  the  theory  of  differential  equations, 
the  calculus  of  variations,  the  theory  of  ftmctions,  the  theory  of  groups  of  transforma- 
tions, on  the  principles  of  arithmetic  and  of  geometry,  etc.,  at  least  3  hours  a  wedk. 
Seminary  for  mathematical  analysis,  2  hours  a  week.  Seminary  for  geometry,  2  hours 
a  week.   Seminsry  for  the  theory  of  numbers  and  higher  algebra,  2  houre  a  week. 

On  this  scheme  the  memorial  comments  as  follows: 

But  it  should  be  emphasized  that  this  program  Indicates  only  that  which  is  abso- 
lutely necessary  for  future  professors  in  Gymnasien;  if  one  wished  to  obtain  a  more 
extended  preparation,  which  it  should  be  the  principal  aim  of  the  university  to  fur- 
nidi,  it  would  be  necessary  to  augment  this  program  by  a  whole  series  of  courses  in 
special  fields  of  pure  mathematics  and  on  different  branches  of  applied  mathematics. 

The  program  indicated  corresponds,  then,  only  to  a  minimum.  Now,  the  execu- 
tion of  such  a  program  requires  at  least  three  professors,  and  further,  this  nimiber  will 
only  suffice  if  each  of  two  of  the  three  chairs  has  an  assistant  at  its  disposal.  The 
exercises  corresponding  to  elementary  courses  ought  to  be  directed  by  assistants 
under  the  control  of  professors.  For,  in  order  that  exercises  be  truly  profitable,  it  is 
necessary  that  they  be  individual,  as  has  been  the  case  for  a  long  time  in  higher 
technical  schools  for  all  practical  branches  and  for  descriptive  geometry.  That  is  to 
say,  it  is  not  sufficient  to  work  out  some  examples  on  the  blackboard  in  the  class- 
room with  one  or  more  students;  rather  is  it  necessary  to  lay  before  the  students  a 
selection  of*  examples  from  which  they  then  choose  according  to  their  personal  in- 
clinations B€me  problems  to  solve  under  the  guidance  of  the  professor  and  assistant. 
This  personal  activity,  even  to  such  a  minor  degree,  is  particularly  valuable  for  the 
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future  profesBor;  far,  in  his  teaching  he  ought  to  display  certainty  and  enthufliaflm. 
On  the  other  hand,  the  proposed  reform  of  the  teaching  of  mathematics  in  the  sec- 
ondary schools  demands  a  suitable  preparation  of  the  professor. 

Since  of  course  the  whole  scheme  of  instruction  in  a  country  depends  first  of  all  on 
instruction  in  the  imiversity— that  is  to  say,  since  a  good  organization  of  university 
instruction  is  of  ^pital  importance  for  general  instruction — ^the  faculty  of  philosophy 
of  the  Austrian  university  regard  it  as  urgent  to  satisfy  these  exigencies  of  uni- 
versity instruction. 

There  ought  then  to  be  at  least  three  chairs  of  mathematics  in  the  faunilty  of  philoso- 
phy of  every  Austrian  imiversity,  one  in  each  of  the  following  fields:  (a)  For  the 
theory  of  numbers  and  higher  algebra;  (6)  tat  mathematical  analysis;  (c)  for  geometry. 
At  least  two  of  these  dudis  ought  to  be  held  by  ''ordinary''  professors  provided  with 
assistants. 

As  this  memorial  did  not  bring  about  any  material  change  in  the 
situation,  we  remark  that  in  most  Austrian  imiversities  the  oppor- 
tunities for  scientific  preparation  of  the  professor  of  mathematics 
in  secondary  schools  are  inadequate. 

n.  Having  noted  typical  general  courses  which  may  contribute  to 
this  training,  let  us  next  consider  the  special  courses.  There  were 
no  special  courses  given  by  Privatdocenten  in  the  German  division  of 
the  University  of  Prague  during  the  five-year  period  referred  to 
above.  At  the  University  of  Vienna,  however,  Privatdocenten 
offered  the  following  courses:  Mathematical  statistics,  3  hours, 
during  2  semesters;  elliptic  functions,  2  hours,  during  2  semesters; 
quaternions  and  other  hypercomplex  number  systems,  2  hours; 
theoretical  arithmetic,  3  hours;  differential  geometry,  2  hours; 
potential  theory,  2  hours;  Pfaff's  problem,  2  hours;  elementary 
theory  of  functions,  3  hours,  during  2  semesters;  functions  of  a  single 
real  variable,  2-3  hours,  during  2  semesters;  hypergeometric  series, 
2  hours;  infinite  double  series,  2  hoiu«;  infinite  groups,  2  hours; 
theory  of  numbers,  3  hours;  foundations  of  geometry,  2  hours, 
during  2  semesters;  finite  discrete  groups,  2  hours;  review  of  more 
recent  mathematical  works,  2  hours;  complex  number  systems,  2 
hours;  selected  chapters  of  higher  algebra,  3  hours;  calculus  of 
variations,  3  hours,  during  2  semesters;  theory  of  int^ral  trans- 
cendental fimctions,  2  hours;  determinants,  1  hour;  the  principle  of 
duality  in  geometry,  2  hours;  integral  equations,  3  hours;  selected 
chapters  of  theory  of  functions,  2  hours;  analysis  situs,  2  hours, 
during  2  semesters;  Taylor's  series  and  its  analytic  extension,  2  hours; 
synopsis  of  differential  calculus  with  applications,  3  hours;  general 
theory  of  groups,. 2  hours. 

The  number  of  these  courses  offered  at  the  University  of  Vienna  is 
nearly  twice  as  large  as  the  total  of  similar  courses  offered  at  all 
other  Austrian  universities  during  the  same  period.  The  three 
courses  given  at  the  University  of  Krakow  were:  Mathematics  in 
Poland  at  the  end  of  the  seventeenth  century,  1  hour;  Arabian 
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mathematics,  1  hour;  history  of  mathematics  in  antiquity  and  the 
Middle  Ages,  2  hours. 

Special  lectures  on  topics  having  more  direct  connection  with  the 
mathematical  work  in  secondary  schools  are  not  numerous.  Occa- 
sional courses  on  selected  chapters  of  elementary  mathematics  have 
been  given  by  Prof.  Zindler  at  Innsbruck.  Prof,  von  Stemeck 
claims  that  the  two-hour  year  course  on  elementary  mathematics 
which  he  first  offered  in  1909-10  and  which  was  organized  so  as  to  be 
given  every  third  year  at  the  University  of  Gratz,  was  the  only 
r^ular  course  of  this  nature  in  an  Austrian  imiversity.  He  tells  us 
that  he  expoimded  thoroughly  the  laws  governing  positive  int^ers; 
discussed  the*  introduction  of  n^ative  integers  in  the  usual  way; 
treated  rational  numbers  in  a  purely  abstract  manner  as  nxmiber 
pairs;  discussed  in  detail  Cantor's  theory  of  number  sequence  and 
the  related  theory  of  irrational  nxmibers,  as  well  as  the  successive 
extensions  of  the  idea  of  power.  In  order  to  discuss  exactly  the 
convergence  of  infinite  series,  especially  the  geometric,  the  idea  of 
regular  sequence  was  also  introduced.  Rules  governing  operations 
on  complex  quantities  defined  in  connection  with  pairs  of  real  quan- 
tities were  presented  in  detail  and  the  connection  with  the  n  roots  of 
unity  mentioned.  The  foundations  of  geometry  were  not  presented 
with  the  same  completeness  as  to  hgor.  There  the  didactic  points 
of  view,  first  recommended  by  Borel  and  already  employed  by 
Suppantschitsch  in  his  textbooks  on  geometry  for  the  secondary 
schools,  were  developed,  the  questions  of  the  independence  of  the 
axioms  being  left  entirely  to  one  side. 

Spherical  trigonometry  is  not  taught  in  the  Gymnasieh.  At  most 
univ^ities  the  fimdamental  formulae  are  derived  in  the  lectiures  on 
analytic  geometry  of  space;  for  ei^ample,  at  Krakow,  Gratz,  and 
Xnnsbruck.  More  extended  development  occurs  in  seminary  exer- 
cises; for  example,  those  of  Gmeiner,  at  Innsbruck,  and  Mertens,  at 
Vienna;  the  latter  in  his  proseminary  lectures  on  spherical  trigo- 
nometry and  considers  the  analogues  on  the  sphere  of  such  results  as 
Feuerbach's  theorem  and  Malfatti's  problem.  Otherwise,  spherical 
trigonometry  is  developed  in  the  lectm^es  on  astronomy. 

Many  persons  feel  strongly  that  r^ular  lectiu*es  on  descriptive 
geometry  should  be  given  at  all  Austrian  universities,*  but  so  far 
such  courses  have  been  established  at  Gratz  and  Innsbruck  only. 

in.  At  every  Austrian  university,  in  addition  to  the  lectures, 
there  are  mathematical  seminary  exercises  which  allow  of  a  certain 
amoimt  of  individual  activity  on  the  part  of  the  student  as  opposed 
to  the  compulsory  receptive  attitude  in,  the  lectiure  room.  Each 
"ordinary"  professor  is  supposed  to  conduct  a  section  of  such 

<  CL  E.  MOUar,  *' Anregangen  sor  Aosgestaltonf  des  darsteHend-feometrift^ien  Unterriohts  an  tecb- 
nischflQ  Hochschulen  and  Universit&tflii."  JakrUherickt  der  deutacken  MaAemoHker-Vereiniifunil,  Band 
19,  mo,  pp. 
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seminary  exercises.  These  exercises  are  for  both  beginners  and 
advanced  students. 

The  section  for  b^inners  is  referred  to  at  the  universities  of  Vienna, 
Prague  (Bohemian),  and  Czemowitz  as  proseminary.  The  number  of 
hours  per  week  devoted  to  all  seminar  exercises  varies  from  2  at 
Gratz  and  Innsbruck  to  4  (2  hours  proseminary)  at  Czemowitz  in  the 
winter  semester  and  4  at  Krakow;  of  the  3  hours  a  week  at  Vienna, 
one  horn*  is  for  the  proseminary. 

Active  participation  of  members  of  the  seminary  in  its  exercises  is 
not  generally  compulsory.  An  exception  to  this  is  in  the  section  of 
the  seminary  conducted  at  Gratz  by  Prof.  v.  Dantscher,  who 
requires  three  students  each  semester  to  work  on  some  topics,  usually 
quite  independent  of  subjects  of  lectures  during  that  semester,  for 
presentation  before  fellow  students.  This  gives  the  students  in  the 
seminary  opportimity  to  learn,  with  the  aid  of  the  professors'  criti- 
cisms, how  such  matters  should  be  treated,  before  the  preparation 
of  the  required  '^Hausarbeit"  in  connection  with  the  examination 
for  secondary  school  teachers  (Lehramtspriifung).  Examples  of 
themes  of  such  required  papers  are  as  follows:  Explanation  of  the 
convergence  of  an  additive  aggregate  of  infinitely  many  rational 
numbers;  examination  of  the  connection  between  m  functions  of  n 
variables  (Dini);  the  projective  generation  of  space  curves  of  the 
third  order;  discussion  of  double  integrals. 

In  most  cases  the  exercises  are  oral.  Those  for  the  proseminary 
have,  mainly,  direct  connection  with  the  current  lectures.  In  the 
seminary  the  topics  are  chosen  sometimes  on  the  initiative  of  the 
Students  and  sometimes  on  the  reconmiendation  of  the  professor.  As 
a  general  thing  it  has  been  foimd  that  about  one-half  of  those  who 
regularly  attend  seminary  exefcises  participate  in  its  discussions. 
The  value  of  such  participation  is  generally  recognized,  and  Prof.  v. 
Dantscher  has  proposed  that  it  should  be  required,  during  two 
semesters  at  least,  for  all  candidates  as  teachers  in  secondary  schools, 
just  as  exercises  in  experimental  physics  are  required. 

Emminations. — ^The  present  decrees  regarding  the  preparation 
of  secondary  school  teachers  were  promulgated  in  1911.  These  re- 
quire that  candidates  shall  pass  two  examinations:  (1)  A  preliminary 
examination  on  philosophy  and  pedagogy;  (2)  the  LehramtsprClfungi 
While  more  or  less  preparation  for  these  examinations  is  provided  at 
the  imiversities,  the  examinations  are  not  conducted  by  the  univer- 
sities, but  by  State  examination  conunissions  whose  members  are, 
however,  mostly  imiversity  professors. 

(1)  In  the  preliminary  examination  the  candidate  must  show  that 
he  has  acquired  the  knowledge  of  philosophy  and  pedagogy  essential 
for  every  teacher.  This  knowledge  should  embrace  the  main  ideas 
and  principles  of  the  theory  of  education  and  instruction  and  their 
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theoretical  foundations  in  psychology  and  logic,  as  well  as  general 
survey  notions  of  the  principal  periods  of  the  history  of  higher 
education  since  the  sixteenth  centiuy. 

The  candidate  is  not  admitted  to  this  examination  before  the  end 
of  the  fifth  semester.  In  preparation  for  it  he  is  reconmiended  to 
take  a  four-hour  course  of  lectures  in  pedagogy,  a  four-hom*  course  in 
philosophy  (especially  psychology),  and,  when  possible,  courses  in 
school  hygiene  and  in  the  methodology  of  his  special  subjects.  He 
is  also  strongly  recommended  to  take  part  in  seminary  exercises  in 
pedagogy  and  in  his  special  subjects. 

The  examination  is  conducted  by  the  professors  in  philosophy  and 
pedagogy  under  the  guidance  of  the  director  of  the  examination 
commission,  or  of  his  deputy,  and  lasts  about  half  an  hour.  The 
commission  gives  the  candidate  a  certificate  as  to  the  results  of  the 
examination.  If  a  candidate  is  not  admitted  to  the  examination 
on  accoimt  of  inadequate  preparation,  he  is  not  allowed  to  present 
himself  for  examination  again  until  another  semester  has  elapsed. 
A  certificate  that  he  has  passed  the  preliminary  examination  must 
be  presented  to  the  commission  with  the  application  for  admission 
to  the  Lehramtsprufung. 

(2)  The  time  required,  as  student  in  a  imiversity,  in  preparation 
for  the  Lehramtsprufung  is  about  three  and  one-half  or  four  years, 
and  the  examination  is  the  same  whether  the  candidate  is  later  to  be 
a  teacher  in  the  Gymnasium  or  in  the  Realschule. 

The  examination  is  on  subjects  grouped  in  a  certain  way.  Those 
groups  which  involve  mathematics  are: 

(a)  Mathematics  and  physics  as  majors. 

(b)  Descriptive  geometry  and  mathematics  as  majors. 

(c)  Natural  history  as  major,  mathematics  and  physics  as  minors. 

(d)  Natural  history  as  major,  mathematics  and  geometrical  draw- 
ing as  minors. 

(e)  Philosophy  and  mathematics  as  majors  and  physics  as  minor. 
(J)  Chemistry  as  major  with  mathematics  and  physics  as  minors. 
Farmaihemaiics  as  major  the  official  requirements  are:  Knowledge  of 

"general  arithmetic,"  of  the  foimdation  of  higher  algebra  and  theory 
of  numbers  and  their  significance  for  elementary  mathematics;  ele- 
mentary geometry,  synthetic  and  analytic  geometry,  of  the  plane 
and  of  space;  foxmdations  of  descriptive  geometry;  differential  and 
int^al  calculus  and  its  applications  to  geometry,  the  elements  of 
the  calculus  of  variations;  familiarity  with  the  foundations  of  modem 
theory  of  fimctions;  and  acquaintance  with  the  principal  results  of 
the  investigations  concerning  the  foimdations  of  mathematics. 

Far  maihetnatics  as  minor:  Knowledge  of  elementary  arithmetic, 
insight  into  the  structure  of  the  field  of  real  numbers  and  into  oper- 
ations with  them;  knowledg^  of  elementary  geometry  to  the  extent 
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of  what  is  taught  in  secondary  schools,  and  exercises  in  space  percep- 
tions; accuracy  and  speed  in  the  solution  of  simple  examples  applying 
the  idea  of  a  fimction  and  the  elements  of  differential  and  integral 
calculus  to  functions  coming  up  in  secondary  school  work. 

For  (a)  descriptive  geometry  and  (6)  geometrical  dra/mng:  (a) 
Thorough  groimding  in  orthogonal,  obUque,  and  central  methods  of 
projection  including  axonometry,  knowledge  of  reUef  perspective,  of 
the  most  important  map  projections,  especially  of  stereographic  pro- 
jection and  of  cydography.  Familiarity  with  the  constructions 
relating  to  curved  lines  (especially  curves  of  the  second  order,  space 
curves  of  the  third  and  fourth  order  and  heUces)  and  curved  surfaces 
(chiefly  surfaces  of  the  second  order,  surfaces  of  revolutions,  helicoidal, 
ruled  and  envelope  surfaces,  particularly  in  lighting-constructions). 
Acquaintance  with  some  apphcations  of  descriptive  geometry  (as 
construction  of  sundiab,  roof  trusses,  sections  of  stone  (stereotomy)). 
E^nowledge  of  projective  -and  infinitesimal  geometry  in  so  far  as 
these  subjects  are  necessary  in  the  applications  of  descriptive  geom- 
etry.   Exactness  and  facility  in  constructive  drawing. 

(h)  Elements  of  descriptive  geometry  to  the  extent  of  the  program 
of  Reabchulen.  Axonometric  representations.  Elements  of  shad- 
ows and  Unear  perspective;  the  geometrical  construction  of,  and  by 
means  of,  polygons  and  the  most  important  plane  curves,  especially 
the  conic  sections.    Exactness  and  facility  in  constructive  drawing. 

Each  examination  comprises  three  parts:  The  Hausarheiten  (theses), 
the  written  examinations,  and  the  oral  examinations. 

To  prepare  each  of  the  theses  the  candidate  has  three  months. 
These  theses  need  not  necessarily  show  capacity  for  discovery  on  the 
part  of  the  candidate,  but  they  must  indicate  thorough  famiUarity 
with  the  hterature  and  content  of  the  subjects.  In  connection  with 
a  very  large  subject  a  general  presentation  of  the  outstanding  results 
may  be  permissible.  Again,  certain  illustrations  of  a  theory  may  be 
worked  out.  The  character  of  the  topics  is  shown  by  the  following 
selection  of  themes  of  theses  in  recent  years.  (None  of  these  sub^ 
jects  were  discussed  in  the  lectures  at  universities  where  they  were 
assigned.) 

(o)  For  major: 

The  theory  of  Fourier's  series. 
The  isoperimetric  problem. 

Systematic  presentation  of  the  proofe  of  the  fundamental  theorem  of  algebra. 
On  Abel's  equation. 

Theta  functions  and  their  applications  in  the  theory  of  surfaces  of  the  fourth 
order. 

Historical  presentation  of  the  progress  in  the  theory  of  algebraic  equations  (in 

its  leading  features). 
Triply  orthogonal  systems  of  surfaces. 
Transcendental  numbers,  especially  e  and  t. 

Jacobi's  functional  determinants  and  their  most  important  applications. 
Method  of  derivation  of  large  prime  numbers. 
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(a)  For  major— Continued. 

The  series  for  tanx  and  secz  and  the  most  important  properties  of  their 
coefficients. 

The  significance  of  t  in  the  calculus  of  probabilities  and  theory  of  errors. 
Focal  properties  of  surfaces  of  the  second  degree. 
Algebraic  treatment  of  the  27  lines  on  a  surface  of  the  third  order. 
Reye*s  complex. 

Rational  space  curves  of  the  fourth  order. 

Jdz  ' 
v^(z—a)  (z—b)  (2— c) 

(b)  Forminoc; 

Solution  of  equations  of  the  third  and  fourth  degree. 
Properties  of  the  nine-point  circle. 

Theorems  of  Pascal  and  Brianchon  and  their  proof  in  the  case  of  the  circle. 
The  general  term  of  the  Lam6  series  and  the  proposition^with  regard  to  the 

greatest  conmion  divisor  of  two  expressions.* 
Elementary  geometric  treatment  of  the  problem  of  tangencies  of  Apollonius. 
A  presentation  of  pages  Cj-O  of  Girard's  Invention  noitveUe  en  Valglbre  (1629) 

in  modem  mathematical  phraseology  and  notation. 
The  determination  of  the  15  Archimedean  solids  in  terms  of  the  radius  of  the 

circumscribed  sphere. 
Weierstraas's  theory  of  irrational  numbers. 
The  theorems  of  Fermat  and  Wilson. 

In  connection  with  the  written  and  oral  examinations,  questions 
are  usually  asked  on  the  theory  of  symmetric  functions,  the  algebraic 
solution  of  equations  of  the  first  to  the  fourth  degrees,  and  better 
candidates  may  also  be  questioned  on  the  elemmts  of  the  theory  of 
groups  and  on  the  proof  of  the  impossibiUty  of  the  algebraic  solution 
of  equations  of  degree  higher  than  the  fourth.  Questions  on  the 
calculus  of  variations  are  usually  omitted.  In  general,  clarity  of 
perception  and  certainty  in  handling  fundamental  theorems  are 
valued  more  than  the  extent  of  minute  knowledge. 

In  the  written  examination  there  is  also  opportunity  to  indicate 
ability  to  apply  theoretic  knowledge  to  practical  problems.  Further, 
the  examinations  pay  special  attention  to  the  subjects  of  the  stu- 
dents' university  lectures  and  seminary  exercises.  The  written 
examination  for  a  major  lasts  eight  hours,  two  sessions  of  four  hours 
on  the  same  day;  for  a  minor  four  hours  are  allowed. 

In  1908-1910,  241  persons  passed  the  professorship  examination, 
with  mathematics  and  physics  as  majors;  89  at  Vienna,  80  at  Prague, 
at  Czemowitz,  etc.,  only  1. 

Comparatively  few  students  in  Austria  proceed  to  the  doctorate  in 
mathematics — ^less  than  50  in  the  last  45  years.  Half  of  these  were 
at  Vienna. 

In  the  examinations  of  candidates  with  mathematics  as  a  minor — 
that  is,  of  those  who  may  expect  to  become  teachers  in  the  lower 

•  This  title  relers  to  O  Lam6^s  "  Note  sor  la  Ilmite  da  nombre  des  dJvisioDS  dans  la  recherche  du  plus 
grand  commim  diyiseur  entre  deux  nombres  entiers",  OompUs  Rtndw,  1844,  tome  19,  pp.  8d7-87a 
The  series  of  numbers  1,  1, 2,  3, 5»  8,  13, 34,  ...  ,  which  here  comes  up,  is  the  recairizig  series  often 
ttUed  the  Flbonaoci  Series. 
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mathematical  classes  of  the  middle  schools — ^the  ground  covered  is 
usually  that  of  the  Maturit&tsprtlfimg.  Some  examiners  also 
demand  spherical  trigonometry  and  such  things  as  the  solution  of 
an  equation  of  the  third  degree  or  lay  special  emphasis  on  the  devel- 
opment of  the  power  of  space  perception. 

It  is  felt  very  strongly  by  some  Austrian  educators  that  the  lower 
standard  for  teachers  in  the  Untergymnasien  and  Unterrealschulen 
is  decidedly  detrimental  to  the  best  interests  of  these  institutions. 

After  a  candidate  for  a  professorship  in  a  secondary  school  has 
passed  the  professorship  examination,  he  has  yet  to  imdei^  a  '  'trial 
year"  before  he  can  be  assigned  to  a  post.  At  least  this  is  true  in 
theory;  in  practice  the  need  for  teachers  has  been  so  great  that  most 
of  them  have  not  had  adequate  professional  preparation.  Of  over 
200  candidates  approved  by  the  Vienna  examination  commission  and 
supposed  to  be  having  a  "trial  year"  in  1908-9,  only  one  actually 
completed  the  work  of  the  year. 

This  trial  year  is  passed  in  a  Mittelschulseminar,  which  is  most 
successful  when  it  is  directly  connected  with  a  Gymnasium  or  Real- 
schule.  On  entering  the  Seminar  the  student  is  placed  under  a 
certain  professor  who  has  chai^ge  of  his  development  during  the  trial 
year.  In  the  first  few  weeks  the  candidate  visits  classes  which  his 
professor  teaches,  and  notes  the  methods  employed  and  the  per- 
sonality of  the  pupils.  The  candidate  next  gives  instruction  with 
the  aid  or  imder  the  direction  of  the  professor.  At  the  beginning  of 
the  second  semester  the  candidate  instructs  without  aid  for  at  least 
a  month.  Furthermore,  all  candidates  have  weekly  conferences  with 
the  guiding  professor  and  the  director  of  the  Seminar  with  reference 
to  various  questions  regarding  instruction,  school  discipline,  peda- 
gogy, school  hygiene,  and  notable  publications  in  pedagogic  literature. 

Aiter  8  years  of  service  professors  in  secondary  schools  are  entitled 
to  a  smaU  pension  in  case  of  need.  The  rate  of  pension  gradually  in- 
creases until  after  30  years  of  service  it  amounts  to  full  salary. 

BIBLIOGRAPHY.* 

F.  BERGMANN,  Der  mathtmaiUehe  Unterricht  .an  den  ReaUchuUn.  K.  KRAUS, 
Der  mathematisehe  Unterricht  an  den  Volks-  und  BUrgersehulen,  Berichte  Qber 
den  mathematiBchen  Unterricht  in  Osterreich,  veranlaast  dnrch  die  Interna- 
tionale mathematische  UnterrichtkommisBion  Heft  1.  Wien,  A.  Holder,  1910, 
6+81  pp. 

B.  DINTZL,  Der  mathemoHsche  Unterncht  an  den  Gymnaeitn,  (I.  M.  U.  K.,  Heft  3.) 

Wien,  Holder,  1910,  8+78  pp. 
A.  ABLER,  Der  UnUrrvht  in  der  darstellenden  Otometrie  an  den  Realschuien  und 

Reaigymnasien,   f).  MtJLLER,  Der  UnterridU  in  der  darsUllenden  OeoTnetrie 

an  den  tedmiaehen  Hodischulen.   (I.  M.  U.  K.,  Heft  9.)  Wien,  H6ld«r,  1911, 

124  pp. 

I  See  also  L' Enuignemeid  MathhnaHtue,  tome  10,  1908,  pp.  516-522;  tome  12,  1910,  pp.  32(W41;  tome 
IS,  1911,  pp.  15»-165,  287-243,  832-38;  tome  15,  1913,  pp.  79-84,  par  J.  Renard. 
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ByUabu8  of  Mathematics  for  the  Austrian  OymnasieTi.  (Educational  Pamphlets,  No.  22.) 

London,  Board  of  Education,  Eyre  and  Spottiswoode,  1910, 10  pp. 
E.  CZUBER,   Der  mathematische    Unttrricht  an  den   tethnisdten  HodisehuUn, 

(I.  M.  U.  K.,  Heft  6.)  Wien,  Holder,  1910, 6+39  pp. 
R  V  8TERNECK,  Der  mathematische  Unierricht  an  den  Universil&ten,   (I.  M.  U.  K., 

Heft  7.)  Wien,  H6lder,  1911,  6+50  pp. 
T.  KONRATH,  Der  mathematische  Unterricht  an  den  BUdungsansUdten  fUr  Lehrer 

und  Lehrerinnen.   (I.  M.  U.  K.,  Heft  2.)  Wien,  H6lder,  1910,  27  pp. 
J.  LOOS,  Die  praktische  VorhUdung fOr  das  hdhere  Lehramt  in  Osterreuh.   (I.  M.  U.  K,, 

Heft  4.)  Wien,  H6lder,  1910,  21  pp, 
A.  HOFLER,  Die  neuesten  Einrichtungen  in  Oslerreieh  far  die  Vorbildung  der  Mittel- 

sdttiUehrer  in  Mathematik,  Philosophic  und  Padagogik,   (I.  M.  U.  K,,  Heft  12.) 

Wien,  H6lder,  1912,  103  pp. 
EnzyhlopHdisches  Handbueh  der  Erziehungshmde  unter  Mitwirkung  von  Oelehrten  und 

SchulmSnnem  ...  herauegegeben  von  J.  Looe.   2  BUnde.   Wien  und  Leipzig, 

A.  Picklere  Witwe,  1906-08. 
Artidee:  "Probejahr,"  "Hospitieron/'  and  "Pidagosische  Seminare." 

W.  FRIES,  Die  wisssnschqfUiche  und  praktische  Vorbildung  fUr  das  hdhere  Lehramt, 
2.  umgearbeitete  Auflage.   MQnchen,  Beck,  1910,  6+216  pp. 
Band  II,  AbteUnng  1  ron  HanHmeh  4er  Enkkung9-  und  UiUerrMUldtre  fUr  kAerenSehuien  .  .  . 
htmoBgsvbm  Ton  A.  BaumeiBter. 

E.  MARTIN  AK, "  Zur  p&dagogischen  Vorbildung  fOr  das  Lehramt  am  Mittelschulen.'' 
ZdtsckrififHT  die  osterreidnschen  Oymnasieny  1904, 11.  Heft. 


A«  STITZ,  "Die  Ausbildung  der  Mittelsdiullehramtskandidaten.''  MitteUchule, 
1910,  4.  Heft. 


m.  BELGITTM . 


The  area  of  Belgium  is  less  than  that  of  the  States  of  Maryland 
and  Delaware  together,  but  the  population  is  somewhat  greater  than 
that  of  the  Dominion  of  Canada. 

Education  is  controlled  by  the  minister  of  sciences  and  arts,  who 
has  under  him  two  general  directors,  one  for  primary  and  one  for 
secondary  and  higher  education.  For  secondary  education  the 
ministry  also  has  an  inspector  general,  nominated  by  the  King, 
and  two  ordinary  inspectors,  one  for  the  humanities,  the  other  for 
mathematics  and  science.  Authority  is  exercised  over  schools  by 
the  ministry  in  eflfective  manner  through,  control  of  the  Government 
.  appropriations,  appointment  of  teachers,  regulation  of  programs,  and 
prescription  of  textbooks. 


In  Belgium  the  better  secondary  schools  proper  may  be  roughly 
divided  into  two  classes,  those  supported  by  the  Government  and 
those  maintained  by  the  communes.  The  former  are  of  two  kinds: 
(a)  the  Atheriees  Royaux  (royal  athenaeums,  called  also  higher 
middle  schools) ;  and  (6)  the  Lower  Middle  Schools  or  Middle  Schools. 
The  communal  secondary  schools  {colUges  communaux)  are  mostly 
controlled  by  the  church  or  reUgious  orders.  In  1912  they  included 
15  colleges,  which  ranked,  about  as  high  as  the  ath6n6es. 

(a)  The  ath6n6es  royaux,  20  in  niunber,  are  subject  to  official  con- 
trol under  the  direction  of  the  King.  In  accordance  with  a  decree 
of  1888  the  coul*ses  in  the  ath6n6es  were  arranged  in  three  parallel 
divisions:  (1)  The  TiumaniUs  grecques-latines,  with  seven  years  of 
Latin  and  five  years  of  Greek;  (2)  the  TiumaniUs  latines,  with 
seven  years  of  Latin,  no  Greek,  and  a  very  extensive  course  in 
mathematics;  (3)  the  humaniUs  modemeSj  where  modem  languages 
serve  as  the  basis  for  teaching  during  the  seven  years.  The  three 
higher  classes"  of  the  humanitis  modernes  comprise  two  sections,  the 
scientific  section  and  the  commercial  section.^  The  classes  during 
the  seven  years  of  each  of  the  divisions  are  nimibered  VTI-I.  Pupils 
entering  VII  are  about  12  years  of  age '  and  have  had  the  equivalent 
of  6  years  of  training  in  the  primary  schools. 

>  Note  that  the  scheme  is  somewhat  similar  to  that  of  the  French  \  jc6ea.  In  Germany  these  diiferent 
types  of  instruction  are  given  in  different  schools:  the  Gymnasium,  the  Realgymnasium,  and  the  Realschule. 

<  The  minimum  age  of  admission  to  the  ath^n^  is  11  years,  and  an  entrance  examination  musi  be 
passed. 
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The  mathematical  subjects  taught  in  the  ath£n^  are  arithmetic, 
algebra,  plane  and  solid  geometry,  plane  and  spherical  trigonometry, 
plane  and  analytic  geometry,  descriptive  geometry,  and  surveying. 

Number  of  hours  per  week  devoted  to  mathemoHa  and  Ub  applicaiiora  in  the  different 

divisions. 


vn 

VI 

V 

IV 

m 

n 

I 

Total. 

8 

8 

3 

8 

8 

8 

8 

21 

3 

8 

4 

4 

6 

6 

8 

•84 

Modem  humanitlM: 

3 

3 

4 

4 

0 

6 

8 

84 

3 

3 

4 

4 

8 

3 

2 

22 

>  The  counes  in  andent  hamanlties  Ufnroate  at  the  begbming  oi  the  third  year,  V. 

In  the  first  two  years  the  mathematics  is  the  same  for  all,  and  the 
programs  for  the  Latin  humanities  and  the  scientific  section  of  the 
modem  humanities  are  identical.  The  commercial  section  differs 
from  the  scientific  section  i#Classes  HI-I  only.  In  Class  HI  of  the 
scientific  section  the  following  subjects  are  taught: 

In  arithmetic:  General  theory  of  divifllbility  of  numberB,  highest  common  diviBor, 
least  common  multiple,  theory  of  prime  numbers,  Fermat's  Theorem,  conversion 
of  ordinary  fractions  into  decimal  fractions  and  reciprocally,  numerical  approxi- 
mations, weights  and  measures,  operations  on  complex  numbers,  cube  root.  In 
algebra:  Discussion  of  the  general  equation  oi  the  first  degree  in  one  and  tvro  un- 
knowns, complete  discussion  of  the  general  equation  of  the  second  degree,  properties 
of  trinomials  of  the  second  degree,  questions  of  maxima  and  minima,  progressions, 
logarithms,  use  of  tables,  compound  interest,  and  annuities.  In  geometry:  Regular 
polygons,  measure  of  the  circle,  determination  of  t,  problems,  notions  on  the  theory 
of  transversals.  In  pUme  trigonometry:  Fundamental  formula,  identities,  construc- 
tion, and  usage  of  trigonometric  tables,  solution  of  triangles.   Surveying  and  leveling. 

In  Class  I  of  the  Latin  humanities  two  of  the  eight  hours  a  week 
are  devoted  to  a  thorough  review  of  algebra,  geometry,  and  trigo- 
nometry, with  new  appUcations  of  the  theories.  In  the  remaining 
six  hours  some  of  the  topics  taken  up  are: 

Determinants  of  the  second,  third,  and  higher  orders;  elementary  properties,  appli- 
cation to  the  solution  of  a  system  of  n  equations  of  the  first  degree;  in  spherical  trigo- 
nometry: Solution  of  triangles,  spherical  excess,  radii  of  inscribed  and  circumscribed 
circles  of  a  triangle,  distance  between  two  points  on  the  earth's  suriace,  volume  of 
the  parallelepiped  and  tetrahedron  in  terms  of  the -edges  and  angles;  in  analytic  geom- 
etry: Principal  properties  ol  points,  lines,  conies,  conies  as  sections  of  a  cone,  inter- 
section and  similitude  of  two  conies;  in  descriptive  geometry:  Introductory  notions. 

It  may  be  added  that  the  instruction  in  the  ath^n^e  is  maintained 
at  a  very  high  standard  and  carried  out  in  such  way  as  to  arouse 
keen  competition  for  honors  and  prizes.  These  are  ^distributed  as 
the  outcome  of  three  examinations  each  year  for  each  class,  the 
third  being  called  the  Concows  ginSral,  A  sample  paper  in  the 
Concaurs  ginirdl  of  1910  for  Class  I  in  Latin  humanities  and  scientific 
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section  will  give  a  further  indication  of  the  mathematical  standards 
of  the  ath6n6e: 

I.  AnahfUc  geometry} — Given  a  rhombuB  ABCD  whose  diagonalB  AC,  BD,  tie, 
respectively,  equal  to  2a  and  26,  and  intersect  in  0.  (a)  Form  the  general  equation 
of  the  conies  S  whose  conjugate  diameters  have  the  directions  of  the  sides  BA,  BC, 
and  which  meet  the  diagonal  AC  in  two  points  E  and  F  such  that,  OEXOF=  —a'. 
Show  that  the  conies  8  pass  through  four  fixed  points  and  construct  these  points. 
(b)  Find  the  locus  of  the  poles  ot  AC  with  respect  to  the  conies  S.  Find  idso  the 
locus  of  the  points  of  contact  of  the  tangents  drawn  to  the  same  conies,  parallel  to 
AC.  (e)  Consider,  in  each  of  the  conies  8,  the  axes  of  synunetry  /,  the  polar  p  of  the 
vertex  and  the  perpendicular  d  dropped  from  D  on  p.  Find  the  locus  of  the  points 
of  section  of  d  with  I  and  construct  this  locus.  II.  Descriptive  geometry. — Given  a 
line  c,  and  the  horizontal  line  a  cutting  the  frontal  line  6  in  the  point  A,  (a)  Find  on 
the  line  c  the  point  8,  equally  distant  from  the  sides  of  the  acute  angle  formed  by  a 
and  6.  (6)  From  8  drop  the  perpendiculars  8Dy  8B  on  a  and  6,  respectively,  (c) 
Construct  the  quadrangular  pyramid  8'ABCDy  which  is  found  by  cutting  with  the 
plane  (a,  b)  the  solid  angle  whose  four  edges  are  8 A,  8Bf  e,  8D.  (d)  Give  a  repre- 
sentation of  this  pyramid,  applying  the  conventions  with  respect  to  the  parts  of  the 
drawing  of  projections  of  parts  seen  and  hidd^  III.  Demonstrate  that  the  six 
dihedrals  of  a  tetrahedron  satisfy  the  relation, 

—1  cos  (ab)  cos  (ac)  cos  (ad) 

cos  (ba)  —1  cos  (be)  cos  (bd) 

cos  (ea)  cos  (eb)  —1  cos  (cd) 

cos  (da)  cos  (db)  cos  (dc)  —1 

where  the  four  faces  are  denoted  by  a,  6,  c,  ef,  and  (pq)  denotes  the  dihedral  angle 
formed  by  the  faces  called  p  and  q. 

If  the  trihedral  angle  formed  by  the  faces  a,  6,  c  is  trireetangular,  show  that  the 
preceding  equality  reduces  to 

cos^(ad)+cos^(bd)-\-co$^(cd)=l. 

The  student  who  completes  any  one  of  the  courses  of  instruction 
in  an  ath^n^e  and  passes  the  final  examination  receives  a  dipldme  de 
sortie,  which  admits  him  to  the  goal  of  his  ambition,  a  imiversity. 
It  will  admit  him  to  any  faculty.  Only  in  the  special  schools  must 
an  apphcant  for  admission,  whether  he  has  a  dipl&me  or  not,  be 
examined  on  the  program  of  the  Latin  or  scientific  sections. 

(&)  The  State  lower  middle  schools,  of  which  there  are  about  90 
for  boys,*  *Vere  created  by  the  Grovernment  to  meet  the  needs  of 
the  higher  artisan  and  commercial  classes."  Entering  pupils  for 
these  schools  and  for  the  ath6n6es  have-  the  same  preparation.  The 
courses  of  study  are  arranged  so  as  to  occupy  three  years.  The 
obligatory  courses  are:  French,  Flemish,  history,  geography,  arith- 
metic, algebra,  geometry,  zoology,  botany,  physics,  chemistry,  com- 
merce, drawing,  and  gymnastics.  As  to  mathematics,  it  corresponds 
approximately  to  what  is  taken  up  in  the  first  four  years  at  the 

1 7or  solution  of  these  questions,  see  MatheiU,  1911,  yoL  31,  pp.  35-^  61,  67. 

*  Mr.  Rose  seems  to  be  incorrect  in  stating  (p.  351 )  tliat  tliere  are  only  about  50  of  these  schools.  Cf.  States 
■Mil's  Year-Bookf  1917,  and  Reports  of  the  U.  8.  Commlssionflr  of  Education,  1913-14,  etc. 
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ath^n^es.*  Pupik  who  have-  completed  the  course  of  a  lower  middle 
school  are  admitted  to  IV  of  an  ath6n6e  without  examination  or  to 
III  after  successfully  passing  an  examination. 

THE  UNIVERSITIES. 

There  are  no  higher  normal  schools  in  Belgium,  and  except  in 
very  rare  instances  a  candidate  for  a  professorship  in  an  ath6n6e 
must  have  received  the  degree  of  doctor  from  a  university. 

There  are  four  universities — two  belonging  to  the  State,  at  Ghent 
and  li^e;  the  free  university  at  Brussels;  and  the  largest  of  all)  the 
Roman  Catholic  imiversity  at  Louvain.'  Each  of  these  universities 
has  certain  special  schools  or  institutes  connected  with  it.  Per- 
haps the  most  famous  of  them  is  the  technical  school  attached  to 
the  University  of  liege.  In  each  of  the  imiversities  there  are  four 
faculties — ^philosophy,  law,  medicine,  and  sciences.  It  is  in  connec- 
tion with  the  lastHiamed  faculty  that  the  future  professors  of  mathe- 
matics and  professors  of  natural  science  are  formed.  On  entering 
the  faculty  of  science  as  students  these  candidates  are  required  to 
present  a  dipl&me  de  sortie  from  an  ath6n6e  or  a  coIUge,  or  else  to 
pass  equivalent  examinations  either  (1)  before  the  faculty  or  (2) 
before  a  jury  composed  of  professors  of  secondary  teaching  and 
appointed  by  the  minister  of  sciences  and  arts.  The  students  are 
usually  graduates  from  the  scientific  section  of  an  ath^n^e.* 

In  addition  to  pure  mathematics  the  future  professor  is  required 
to  study  general  physics  and  mathematical  physics,  rational  me- 
chanics, chemistry,  and  crystallography.  The  program  also  includes 
a  course  in  psychology,  logic,  and  moral  philosophy,  as  well  as  in 
the  history  of  mathematics. 

Didactic  preparation  takes  place  at  the  same  time  as  scientific 
preparation,  each  university  possessing  a  special  chair  of  mathe- 
matical methodology. 

The  scientific  preparation  extends  over  four  years.  During  the 
first  two  years  the  student  prepares  to  secure  the  certificate  as  candi- 
date  in  physical  sciences  and  maihemaMcs.  For  three  years  the  courses 
are  the  same  for  all  the  students  of  mathematics;  in  the  fourth  year 
each  takes  up,  according  to  his  tastes,  one  or  other  of  these  groups: 
Analysis  (including  differential  geometry),  higher  geometry,  astron- 
omy and  geodesy,  rational  mechanics  and  celestial  mechanics, 
physics.  The  thesis  for  the  doctorate  is  on  a  question  related  to  the 
group  chosen. 

1  Seltoted  tittos  from  the  official  list  of  ma  the  matical  texts  used  inthe  ath^ndes  and  lower  middle  schools 
are  g!Lvm  aa  pages  234-235  of  the  report  of  the  suboommission. 

'The  boildlzigs  of  this  univenity  were  completely  destroyed  by  the  Oermans  Aug.  26, 1914. 

sTo  meritorious  and  needy  students  the  State  awards,  on  the  basis  of  a  concottrt,  annual  scholarships 
amounting  to  400  ihuios.  These  scholarships  may  be  received  each  year  of  the  course.  There  is  generallj 
one  sooh  sdiolarship  for  the  section  of  mathematics  in  each  univecsity. 

101179*— 18  3 
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The  materials  of  the  program,  which  are  about  the  same  for  all 
universities,  have  been  arranged  in  the  following  manner  by  Mr. 
Rose: 

(a)  PURE  MATHEMATICS. 

1.  Analyna—Firtt  year, — ^Differential  and  integral  calculus.   Three  hours  a 

week.  Limits;  agg;regat6s;  derivatives  and  differentials;  Taylor's  and 
Maclaurin's  theorems;  explicit  and  implicit  functions;  change  of  variable; 
mATimnm  and  minimum;  series;  geometric  applications  of  differential  cal- 
culus to  curves  and  to  surfaces;  integrals—processes  of  integration;  various 
types  of  integrals;  areas,  surfaces,  volumes. 

Second  year. — Definite  integrals,  differentiation  and  integration;  Eulerian 
integrals;  differential  equations;  integrable  types;  simultaneous  differential 
equations;  partial  differential  equations  of  the  fiirst  order;  total  difference 
equations;  calculus  of  differences  and  calculus  of  variations.  Three  hours 
a  week. 

Third  year, — ^Theory  of  a  complex  variable;  synectic  functions;  study  of 
works  of  Abel,  Cauchy,  Riemann,  Weierstrass,  and  their  disciples.  Theory 
of  elliptic  functions  (after  Legendre).  Three  hours  a  week. 

Fourth  year. — Six  hours  a  week,  and  more  for  students  working  for  tf^eir 
doctorate  in  analysis.  Searching  study  of  a  topic  in  the  theory  of  func- 
tions. ElUptic  functions  according  to  Jacobi  and  Weierstrass.  Research 
in  differential  geometry  based  upon  the  work  of  Darboxix^  and  Bianchi.^ 

The  masterly  work  of  M.  de  la  VaI16e-Poussin'  gives  a  good 
idea  of  the  subjects  covered  in  the  first  two  years. 

2,  Analytic  Oeometry—FvrH  year.   Three  hours  a  week.   Revision  of  analytic 

geometry  of  two  dimensbns  and  study  of  analytic  geometry  of  three  di- 
mensions. Particular  study  of  homogeneous,  tangential,  triangular,  and 
tetrahedral  coordinates,  (feneration  of  surfaces.  Surfaces  of  the  second 
degree.  For  such  work  the  notable  treatise  by  Servais  of  the  University  of 
Ghent  may  be  consulted. 

Second  year.  Three  hours  a  week.  Projective  geometry:  Study  of  forms, 
involution,  homography,  homology,  correlation,  duality,  polarity,  proper- 
ties and  generation  of  conies,  pencils,  nets,  generation  of  quadrics, 
properties.  The  texts  of  F.  Folie,^  F.  H.  G.  Deruyts,  and  of  Servais  * 
illustrate  the  requirements. 

For  the  pupils  who  specialize  in  geometry  during  their  third  and  fourth 
years,  the  professor  takes  up  either  the  theory  of  plane  and  cubic  curves  and 
of  cubic  surfaces,  or  the  theory  of  forms  in  higher  geometry.  The  number 
of  hours  per  week  depends  on  l^e  professor.  The  works  of  F.  FoUe,  F.  H.  G. 
Deruyts,  M.  Stuyvaert,  Fairon,  *  and  L.  Godeaux  may  be  mentioned. 

1 0.  Darboux:  I.  Le^ont  tur  la  tMork  gtntraU  des  surfaces,  i  parties.  Paris,  Qauthier  Villars.  l:2e  4d., 
1914, 7+618 pp.  2:2eM.,  1915, 3+579 pp.  3:1894, 8+512 pp.  4:1895, 8+548  pp.  U.  LefonssurlessjfsUmes 
orthogomux  et  Us  eoordonnies  eurvlliffnes.  2e       Paris,  Oauthier  Villars,  1910.  3+567  pp. 

s  L.  Bianchi,  LetUmi  di  geometria  differemiale.  3  vols.  Pisa,  Spoerri,  1902-1909  (2d  edition  of  volumes  1-2). 
Second  German  edition  by  U.  Lukat.  Leipzig,  Teabner,  1910L  18+721  pp. 

>  C.  J.  de  la  Vall^Poossin,  Ocmrs  d'analpse  infinUUimaU.  2  tomes.  Louvain,  Dieadomi^  1:3« 
1914;  2-JtoM.  1912.  9+452+9+464  pp. 

« F.  J.  P.  Folie,  iUments  d'une  tMorU  des  faiseeaut.  Bmxelles,  Hayes,  1878.  110  pp.  OamHrie 
SttpMewe  eartesienne,  Bmxelles,  Hayes,  1872. 

•C.  Servais:  1.  8ur  les  imaginaires  en  gtometrU,  mpplkatkn  aux  evMqua  gaudies.  Oand,  1894.  2. 
Cours  de  gionUtrie  anaiytique.   2<      Oand,  1906. 

•J.  Fairon,  aw  Us  Mtwlttfiofw  du  quatrUme  ordre.  Bnixelle^  Hayes,  1909,  68  pp.— M.  Btayvaert^ 
''Rechercbes  relatives  aoz  connexes  de  Tespace"  (1901)  and  "Etude  de  quelques  surfaces  alg^iicjaes 
engendr^  par  les  oonrbes  du  deuxikne  ou  du  troisi^e  ordre"  (1902).^F.  Deruyts,  "lUmoire  siir  li 
thteiie  de  Tinvolution  et  de  bomosrapbie  unlcursale"  (1890X 
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(a)  PURE  MATHEMATICS— Continued. 

3.  Algebrct—Thotou^  study  of  determinants.   Creneral  theory  of  equations; 

resolution  and  methods  of  approximation  to  the  roots,  study  of  imagina- 
ries.  Two  hours  a  week  in  the  first  year.  Texts:  Algebra  by  J.  Neubeig 
or  by  P.  Mansion. 

4.  Calcului  of  ProhdbUitiei — Third  year.   One  hour  a  week.   Principles  and 

problems;  various  species  of  probabilities.   Bernoulli's  theorem;  theory  of 
play;  law  of  large  numbers;  theory  of  least  squares;  application  to  annui- 
ties and  life  insurance.   Text  by  Boudin.^ 
(6)  APPLIED  MATHEMATICS. 

5.  Astronomy — Seoondyeaar.   Physical  astronomy.  Three  hours  a  week.  Study 

of  the  system  of  the  world,  systems  of  coordinates,  motions,  sun,  moon, 
planets,  stars,  comets.  Applications  of  spherical  trigonometry,  elements 
of  geodesy.  Text:  Astronomy  (Collection  L^t^)  by  Stroobant.' 

Third  year.  Three  hours  a  week.  Mathematical  astronomy,  applicatbn 
of  analysis  to  astronomy,  refraction,  eclipses,  calculation  of  orbits. 

In  the  fourth  year  the  students  make  a  thorough  study  of  some  branch 
of  mathematical  astronomy. 

6.  Descriptive  Geometry — First  year.   Four  hours  a  week.   Review  of  the  prin-  ' 

ciples  of  the  point,  the  line,  and  the  plane.  Study  of  trihedral  angles,  of 
curves  and  of  surfaces,  surfaces  of  the  second  degree  and  ruled  surfaces, 
intersections,  g6om6trie  cot6e.  Treatises:  By  Chom6,^  Breithof/ de  Locht, 
Van  Ryaselberghe,  and  Chargois. 

7.  Rational  Mechanics — First  year.   One  hour  a  week.   Vector  geometry  and 

statics:  Forces,  equilibrium,  virtual  velocities,  funicular  curves,  machines. 

Second  year.  One  hour  a  week.  Kinematics:  Velocity  and  accelera- 
tion, finite  motion,  instantaneous  motion,  continuous  motion. 

Third  year.  Dynamics.  Three  hours  a  week.  Study  of  the  motion  of 
free  point,  of  a  point  on  a  surface  or  on  a  curve.  Relative  motion. 
D'Alembert's  principle  and  the  general  equations  of  dynamics  (Lagrange 
and  Hamilton).  Motions  of  a  system.  Rigid  systems.  Percussions.  At- 
taraction  of  ellipsoids.  Mechanics  of  fluids;  hydrodjmamics.  Text:  The 
remarkable  work  by  Massau.' 

Students  who  continue  the  study  of  mechanics  during  the  fourth  year 
take  up  equations  of  mechanics  and  the  principal  theories  of  celestial 
mechanics. 

8.  Mathematical  Physics — Third  year.   Three  hours  a  week.   Study  of  the  prin- 

cipal theories  of  optics,  of  magnetism,  and  of  electricity, 
(c)  9.  HISTORY  OF  MATHEMATICS. 

Third  year.  Two  hours  a  week.  Mathematics  in  antiquity  among  the 
Egyptians,  Assyrians,  Chaldeans,  Greeks,  and  Romans.  Mathematics  of 
the  Hindus  and  Arabs.   Middle  ages. 

Fourth  year.  Two  hours  a  week.  Renaissance,  modem  times,  contem- 
porary history,  detailed  study  of  each  of  the  branches:  Arithmetic,  alge- 
bia,  geometry,  analysis,  mechanics,  physics. 

1  B.  J.  Boodin,  Le^on»  nar  U  eaJeul  det  probabfUUt.  Th«  flnt  editton  was  pablished  anonymously  in 
autognpli  toim  in  1805;  8e  M.  (same  as  second).  GtuKl,  Do  Witte»  1889.  Autograpbio,  125  pp. 

sp.  Steoobant,  PrieU  d'cutronomie  pratique.  Paris,  ICasson,  1903.  188+16  pp. 

I F.  Chom&  1.  Ooun  de  giomitrie  deseripthe.  3«  ^tion  entl^rement  revne,  conig^t  et  augments.  3 
vols.  BnizeUes,  1808-1904.  2.  iUments  de  gtomHrU  detcriptive.  BnueUes,  KoowMiaar,  1896.  12+ 169  pp. 

« N.  Breithof,  Qmrt  de  giomitrie  descriptive:  surfaeee,  courbes.  2  vote.  Loavain,  1875. 

^J.  Uemaaa,  CUmrs  de  mieanique.  2  vote.  Oand,  Meyer  Van  Loo,  189^-1896.  (Autographic)  866+ 
a+812  pp.  Lefont  de  micttnique  ratUmneUe,  2  tomes.  Oand,  L'assodation  des  ing^nieurs  sortis  des  Axdes 
sp^dales,  19U-lfil3.  15+259+17+343  pp. 
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(c)  mSTORY  OP  MATHEMATICS— Continued. 

10.  Elementary  Mathematics. 

In  the  course  on  methodology  (three  hours  a  week,  fourth  year)  the 
principles  and  foundations  of  such  matters  are  considered.  Review  of  the 
principal  theories  studied  in  the  ath^n^  with  a  view  to  practical  lessons. 
Notions  of  hi^er  arithmetic,  of  various  kinds  of  geometry,  of  transcen- 
dental numbers.  Textt  Methodology,  by  Dauge.* 
(<0  OTHER  COURSES. 

11.  General  Physia — Fvtt  year.   Four  hours  a  week.   Study  of  the  principal 

theories  of  experimental  physics.   Treatises:  By  Schoentjee  and  Heen. 

12.  Chemi»try---Seotyndyear,   Four  hours  a  week.   General  organic  and  inorganic. 

Treatises:  By  Swarts,  A.  F.  Spring,  P.  Henry,  Chavanne. 

13.  Peychology,  LogiCf  and  Moral  PhUosophySecond  year.   Three  hours  a  week. 

The  principal  theories  especially  of  logic. 

14.  Crystallography— Second  year.   Three  hours  a  week.   Systems,  properties, 

representation.  Types  and  properties  of  minerals.  Treatises:  By  E.  A. 
StSber,  G.  Ceskro,  Ledoux. 

Students  in  a  university  have  to  pass  annual  examinations  on  each 
of  the  subjects  of  study  during  the  year  *  before  being  admitted  to 
the  work  of  the  following  year.  Having  satisfactorily  completed  the 
first  two  years  of  work  they  receive  diplomas  as  candidate. 

The  tests  at  the  end  of  the  fourth  year  include:  (1)  The  presenta- 
tion and  pubhc  defense  of  a  thesis;  and,  for  those  who  are  to  become 
teachers,  (2)  the  public  dehvery  of  two  lessons,  one  on  mathematics, 
the  other  on  experimental  physics.  The  subjects  of  these  lessons  are 
given  in  advance  by  the  jury  and  are  chosen  from  the  program  of 
the  ath^^.  All  tests  having  been  successfully  passed,  the  candi- 
date becomes  a  doctor  of  physical  sciences  and  mathematics. 

The  examinations  occur  each  year  in  July  and  in  October,  and 
there  are  several  grades  of  diplomas:  With  success,  with  distinction, 
with  great  distinction,  and  with  greatest  distinction. 


It  is  noteworthy  that  the  program  for  the  doctorate  includes  the 
elements  of  the  history  of  mathematics  and  a  course  on  methodology 
of  the  teaching  of  mathematics  and  of  physics.  This  latter  course 
deals  equally  with  subjects  taught  in  the  ath^n^e  and  with  the  meth- 
ods of  mathematics  in  general.  The  course  lasts  one  or  two  years 
(third  and  fourth)  and  averages  about  three  hours  a  week.  The 
lessons  are  conducted  by  a  university  professor  who  has  generally 
been  a  teacher  in  the  secondary  schools  in  his  earher  career.  They 
have  a  bearing  on  the  methods  of  teaching  each  of  the  parts  of  the 
program  of  the  ath£n6e,  and  the  professor  usually  expounds  each 
of  these  subjects  through  the  medium  of  the  students  themselves, 
aided  by  his  counsel  and  advice.    Each  student  gives  before  his  fel- 

>  F.  Dauge,  Court  ie  mitkodolofU  matkhnatiitte.  2«  [last!  ^Uoo.  Qand,  Hosto,  1896.  10+625  pp. 
'The  pass  mark  is  50  per  oni. 
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lows  practical  lessons  in  mathematics  and  physics.  These  are  after- 
wards passed  mider  critical  review  by  professor  and  students. 

While  students  are  required  to  take  a  course  in  psychology,  peda- 
gogy is  not  taught 'at  all  systematically. 

It  is  with  such  scientific  and  professional  preparation  that  the 
future  teacher  in  the  better  secondary  schools  enters  upon  his  duties. 


In  the  ath6n6es  the  teaching  staff  consists  of  an  inspector  of 
studies  {prefet  des  6tudes),  professors,  and  masters  (surveiUants). 
The  head  of  a  lower  middle  school  is  called  a  rector.  The  inspectors, 
rectors,  and  professors  are  nominated  by  the  Eang,  and  must  each 
have  secured  the  doctc^'s  degree  at  a  university.  The  masters,  who 
are  chosen  from  candidates,  are  appainted  by  the  minister  of  sciences 
and  arts. 

In  general  the  newly  made  doctor  enters  first  either  (1)  as  professor 
in  a  free  school  (Stdblissement  libre)  or  communal  college;  or  (2)  as 
temporary  or  permanent  surveillant;  or  (3)  as  substitute  professor 
in  an  ath^n^e.  After  some  years  have  passed  in  one  or  another  of 
these  capacities,  he  may  be  promoted  to  a  chair  in  an  ath^n^e;  but  in 
many  cases  the  doctor  must  proceed  to  this  goal  by  way  of  the  posi- 
tion as  surveillant. 

The  mathematical  chairs  vary  in  attractiveness,  according  to  the 
divisions:  (A)  Greek-Latin,  (B)  Latin,  (C)-(D)  modem  humanities, 
with  which  they  are  connected.  In  establishments  of  secondary 
importance  (averaging  about  200  pupils)  there  are  ordinarily  three 
professors  of  mathematics,  one  for  division  (A)  in  VII  and  VI,  the 
course  being  the  same  for  the  divisions  (A)  and  (B) ;  a  second  for 
the  modem  humanities  VII,  VI,  V,  and  IV,  and  for  (B)  V  and  IV; 
finally  a  third  for  division  (C) :  III,  II,  I  scientific,  and  division  (B) : 
III,  n,  I.  There  is  only  one  corresponding  professor  in  each  ath6n6e; 
he  is  the  professeur  de  maiMmatiques  sufirieurea.  So,  also,  there  is 
always  only  one  professor  in  division  (A).  On  the  other  hand,  the 
number  of  professors  in  the  division  of  modem  humanities  may  be 
two  or  three  and  sometimes  four,  according  to  the  number  of  pupils 
(400  to  700). 

But  in  any  case  as  there  are  only  20  ath6n6es,  and  a  smaller  num- 
ber of  similar  ranking  colldges  commimaux,  the  number  of  mathe- 
matical chairs  is  relatively  limited. 

The  number  of  teaching  hours  per  week  varies  from  18  to  21, 
according  to  the  divisions. 

The  salary  is  composed  of  two  parts:  (1)  A  variable  part,  from 
the  minervaly^  which  accmes  from  equal  distribution  among  the 
professors  *  of  fees  paid  by  the  pupils;  and  (2)  a  fixed  part. 
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1  Tbis  tann  is  applied  to  the  fee  paid  by  the  pupils  for  scholastic  instmctiaa. 
s  Professors  of  drawing,  gymnastics,  and  music  are  excepted. 
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If  the  minerval  part  does  not  amount  to  at  least  700  francs 
a  year,  the  State  makes  up  the  deficiency.  In  larger  ath£n6e8  this 
part  of  the  salary  may  range  from  900  francs  to  2,000  francs,  or  even 
more. 

As  to  the  fixed  part  of  the  salary,  the  initial  amoxmt  is  2,600 
francs.  By  periodic  increments  it  may  reach  5,500  francs  in  the 
following  manner: 


Francs. 
Initial  salary,  2,600 
After  3  years,  2,900 
After  6  years,  3,200 
After  9  years,  3,500 
After  12  years,  3,800 


Fnncs. 
After  15  years,  4,100 
After  19  years,  4,500 
After  23  years,  6,000 
After  27  years,  5,500 


Surveillants  commence  with  a  salary  of  2,200  francs,  but  have  an 
increase  of  200  francs  every  three  years;  the  years  passed  as  sur- 
veillant  or  as  substitute  teacher  coimt  in  fixing  the  salary  of  the 
teacher,  who  finally  becomes  a  professor. 

In  the  colleges  commimaux  the  initial  salary  varies  from  1,800  to 
2,400  francs;  the  increases  vary  according  to  the  schools,  and  the 
minerval  is  not  distributed  among  the  professors.  The  years  spent 
in  a  collftge  communal  are  always  counted  toward  promotion  when 
a  professor  is  called  to  an  ath6n6e. 

At  the  head  of  each  ath6n6e  is  a  pr6fet  des  Etudes  who  does  not 
teach  and  who  has  been  chosen  from  among  the  professors,  at  least 
40  years  of  age,  in  another  establishment.  Apart  from  the  variable 
minerval  the  salary  of  a  prfifet  ranges  from  a  minimum  of  4,400  francs 
to  a  maximum  of  5,900  francs;  he  has  also  free  residence,  heat,  and 
light. 

The  chairs  at  ath6n6es  of  large  cities  are  most  sought  after,  because 
of  the  higher  minerval  and  the  attractions  which  large  centers  oflfer. 
As  a  general  thing  professors  of  mathematics  start  in  division  (A) 
or  in  division  (D),  and  after  some  years  pass  to  division  (C)  if  they 
have  acquired  distinction  by  their  professional  aptitude  and  their 
pubhcations.  There  is  no  definite  rule  concerning  advancement, 
though  the  rule  of  seniority  is  ordinarily  respected. 

Every  professor  60  years  of  age  is  retired  with  a  pension.  This 
pension  may  be  obtained  when  he  is  55  years  old  if  he  has  taught  for 
30  years,  or  if  he  has  had  to  give  up  work  on  account  of  disabihty. 
The  basis  of  calculating  the  pension  is  the  average  salary,  minerval 
included,  for  the  last  five  years  of  service.  The  pension  is  1/55  of 
this  amount  for  every  year  of  service,  including  the  four  years  of 
study.  Thus  a  professor  beginning  with  any  title  in  secondary-school 
work  at  the  age  of  24,  and  pensioned  at  60  years,  coimts  first  36  years 
of  service,  then  the  4  years  at  the  university.  He  has  then  the  right 
to  40/55  of  his  average  salary,  say  (40/55)  (5500  +  700)  -  (40/55)  X 
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6,200,  if  he  has  taught  in  a  school  of  ordinary  importance.  The 
pension  must  not  exceed  7,500  francs. 

As  a  rule  Belgian  professors  of  mathematics  in  secondary  schools 
do  not  find  time  for  scientific  research.  Those  who  do  promote 
science  by  their  pubUcations  may  aspire  to  university  chairs.  Such 
has  been  the  line  of  advancement  of  Profs.  Neuberg  and  Fairon  to  the 
University  of  liege,  of  Profs^  Schoentjes,  Servais,  and  Stuyvaert  to 
the  University  of  Ghent,  and  of  Profs.  Donder  and  Mathy  to  the 
University  of  Brussels. 

To  prepare  rSgenis  or  teachers  for  the  State  lower  middle  schools,  . 
the  Government  has  instituted  two  normal  schools  at  Nivelles  and 
Ghent.  Admission  is  gained  (1)  by  examination,  (2)  after  study 
in  a  primary  normal  school,  or  (3)  after  having  completed  the  III  or  II 
in  an  ath6n6e.  The  course  of  studies  lasts  three  years.  The  students 
who  prepare  themselves  for  the  scientific  examination*  specialize  in 
mathematical  studies  in  the  second  and  third  years.  The  program 
of  such  studies  strongly  resembles  that  of  the  scientific  divisions  of 
the  ath6n6e,  except  that  the  study  of  spherical  trigonometry  is 
replaced  by  that  of  mechanics.  Pedagogy  and  methodology  are 
studied  in  thorough  fashion;  during  their  whole  course  the  future 
regents  are  required  to  give  practical  lessons  to  pupils  of  the  **6cole 
d' application"  connected  with  the  normal  school,  and  the  final 
examination  calls  for  two  lessons— one  in  science  and  one  in  mathe- 
matics. The  candidate  who  has  passed  all  necessary  examinations 
is  qualified  to  become  a  professeur  agrSgS  de  V  enseignement  moyen 
du  degre  inferieur  or  rigeni  de  Vicole  moyenne.  Owing  to  their  exces- 
sive number,  only  about  one-half  of  such  graduates  eventually  find 
a  place  in  a  State  or  communal  school.  They  start  ordinarily  as 
instituteurs  in  a  primary  section  connected  with  the  lower  middle 
school,  and  after  a  term  of  years  are  appointed  as  professors  of  lower 
middle  schools.  The  salary  of  a  regent  varies  from  2,100  francs  to 
about  4,000  francs.  Rectors  get  from  500  to  800  francs  more.  The 
rfigent  is  required  to  teach. about  25  hours  a  week. 

The  professors  in  the  normal  schools  are  selected  from  among: 
(1)  Doctors  who  have  completed  their  university  studies;  (2)  the 
best  of  the  regents. 

■  There  are  three  types  of  courses  organized  to  develop  teachers  for  different  groups  of  studies  in  the  lower 
middle  schoola. 
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IV.  DENMAKK. 

Although  Denmark  is  less  than  16,000  square  miles  in  extent,  it 
has  a  population  of  close  upon  3,000,000  people.  Their  educational 
system,  which  has  always  been  closely  associated  with  the  Lutheran 
Church,  ranks  high.  At  present  church  control  is  merely  nominal, 
althotigh  "both  the  bishops  and  clergy  serve  as  members  of  school 
committees  ex  officio,  and  aid  in  the  selection  of  teachers  and  in  the 
administration  of  the  schools."  But  apart  from  this  the  schools 
are  under  civil  control. 

The  minister  of  ecclesiastical  affairs  and  public  instruction  is  at 
the  head  of  the  whole  educational  system,  including  the  university. 
In  each  of  the  18  coimties  of  Denmark  he  delegates  certain  duties 
to  the  school  council  or  skoleraad;  and  to  each  of  60  districts  is  given 
control,  within  certain  limits,  of  such  things  as  the  appointment  of 
teachers,  arrangement  of  courses  of  study,  and  selection  of  texts. 

The  system  of  Danish  elementary  and  secondary  schools  was 
newly  organized  by  enactments  of  1903,  which  did  not  come  into 
complete  operation  until  1910.  As  one  result  much  greater  coordi- 
nation between  the  branches  of  education  was  brought  about.  It  is 
now  possible  to  find  a  connected  course  leading  from  the  primary 
schools  to  the  imiversity.  Secondary  education  proper  begins  in 
the  Mellemskole  or  middle  school,  which  the  pupil  may  enter  at  the 
age  of  11  years.  The  regular  course  lasts  four  years.^  Those  who 
satisfactorily  complete  this  course  may  pass  on  to  the  Gymnasium. 
Here,  as  in  Sweden,  the  pupil  must  elect  to  foUow  one  of  three 
parallel  lines  of  study  which  he  will  pursue  during  the  three  years  of 
the  course.  These  lines  are:  Mathematics-science j  with  neither  Lat- 
in nor  Greek;  modem  languages ,  with  Latin,  but  no  Greek;  ancient 
languages.  When  he  completes  the  work  in  any  one  of  these  sec- 
tions the  pupil,  who  is  then  about  18  years  of  age,  presents  him- 
self for  the  "student's  examination.''  A  certificate  that  he  has 
passed  this  examination  is  sufficient  to  admit  the  student  to  the 
university;  indeed,  the  university  grants  to  every  such  student  a 
"letter  of  academic  citizenship." 

In  the  mathematics-science  section  of  the  Gymnasium  mathe- 
matics is  taught  for  six  periods  a  week  during  each  of  the  three  years, 

>  An  extra  year  I3  added  for  those  who  wish  to  prepare  for  the  Bealejcamen,  which  is  accepted  as  an  en- 
trance standard  for  middle  professional  schools. 
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as  compared  with  two  periods  a  week  each  year  in  the  oUier  sections. 
The  topics  taken  up  are  as  follows: 

In  Arithmetic  and  Algebra:  General  equation  of  second  degree;  maxima  and  minima; 
infinitely  great  and  infinitely  small  quantities;  symmetric  equations;  equations  of 
higher  degree  in  two  unknowns  (it  is  shown  by  examples  in  connection  with  the 
solution  of  such  equations  that  roots  may  be  lost  while  extraneous  roots  are  introduced) ; 
theory  of  exponents;  calculation  with  irrational  quantities;  theory  and  practice  of 
logarithms;  arithmetic,  geometric  and  harmonic  series;  permutations  and  combinar 
tions;  binomial  theorem  with  positive  index;  interest  and  annuities;  complex  numbers; 
prime  numbers;  proof  that  a  number  can  be  broken  up  into  prime  factors  in  only  one 
way;  algebraic  equations;  the  expression  of  the  coefficients  in  terms  of  the  roots; 
the  cyclotomic  equation. 

In  Plane  Geometry:  Proof  of  the  theorem  of  proportionality  of  the  sides  of  two  similar 
triangles;  general  proof  of  the  theorem  on  the  area  of  a  right  triangle;  general  theory 
of  similitude  with  applications  to  simple  construction  problems;  regular  polygons; 
division  of  circle  into  4,  6,  10,  and  15  parts  and  calculation  of  corresponding  chords; 
length  of  the  circumference  of  a  circle  and  its  arcs;  area  of  a  circle  and  of  circular 
sectors;  the  trigonometric  functions  of  acute  and  obtuse  angles  with  simple  applica- 
tions to  solution  of  triangles;  application  of  rectangular  coordinates  to  graphic  repre- 
sentation of  simple  functions  (e.  g.,  ax,  or*,  ax^+bz-\'C,  a:x)  for  special  values  of  the 
coefficients;  various  loci  involving  proportion;  harmonic  ranges  and  pencils;  applicar 
tions  to  construction  problems. 

In  TrigonoTnetry:  Trigonometric  functions  of  any  angles;  formulae  for  the  functions 
of  the  sum,  or  the  difference  of  two  angles,  and  for  functions  of  double  and  half  of  an 

angle;  limit  of  *^  ^  for  z  —  O;  solution  of  simple  trigonometric  equations;  logarithms 

X 

and  solution  of  triangles. 

In  Solid  Geometry:  Principal  propositions  on  lines  and  planes;  convex  polyhedral 
angles;  the  rectangular  trihedral  and  the  determination  of  a  point  in  space  by  rect- 
angular coordinates;  polyhedra  with  proof  that  there  are  not  more  than  five  species 
of  regular  convex  polyhedra  and  that  the  tetrahedron,  cube,  and  octahedron  exist; 
cylinder  and  cone;  the  fundamental  spherical  formulae  and  their  application  to  the 
right  spherical  triangle;  congruence,  symmetry,  and  similitude;  area  of  curved  sur- 
faces, such  as  of  the  cylinder  of  revolution,  cone  of  revolution,  sphere;  volumes  of 
prisms,  pyramids,  truncated  pyramids,  cones,  spheres,  and  sections  of  spheres;  proof 
that  plane  sections  of  a  cone  of  revolution  may  be  ellipses,  hyperbolas,  or  pan^olas. 
In  the  instruction  especial  emphasis  is  hdd  on  the  development  of  space  perception. 

In  Analytic  Geometry:  Determination  of  points  and  curves  by  rectangular  and  polar 
coordinates;  the  most  important  formulae  for  the  equations  of  the  straight  line  and 
circle;  parabola,  ellipse,  hyperbola;  tangents,  normals,  asymptotes,  diameters. 

In  addition  to  these  courses  one  of  the  following,  A  or  B,  is  given: 

A.  Arithmetic  and  Algebra:  Determinants  with  applications  to  linear  equations; 
continued  fractions  with  applications  to  calculation  of  irrational  square  roots  and  to 
the  solution  of  Indeterminate  linear  equations.  Analytic  Geometry:  Discussion  of  the 
general  equation  of  the  second  d^ree  in  two  variables.  SoUd  Geometry:  Icosahedron 
and  dodecahedron;  representation  of  a  simple  polyhedron  by  orthogonal  projection 
on  two  planes  at  right  angles;  plane  sections  of  these  bodies. 

B.  Infinitesimal  Calculus:  Infinitesimals;  continuous  and  discontinuous  functions; 
derivatives  of  3^  (n  rational),  of  trigonometric  functions,  of  sums,  products,  and  quo- 
tients, of  a  function  of  a  function;  Rollers  theorem;  maxima  and  minima;  Taylor's 
series  for  int^ral  functions;  definite  and  indefinite  integrals;  int^ration  by  parts; 
simple  applications  to  geometry  and  to  physical  problems. 
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MATHEMATICS  AT  THE  UNIYERSTTT. 

The  university  course  for  the  scientific  training  of  the  teacher  in 
the  secondary  schools  ends  with  the  ''Skoleembedsexamen  (teachers' 
examination).  According  to  regulations  of  1906,  when  a  candidate 
presents  himself  for  this  examination  with  either  mathematics  (or 
physics)  as  a  major,  he  must  also  present  as  minors  astronomy  with 
applied  mathematics,  and  chemistry  with  physics  (or  mathematics). 
Tlie  examination  consists  of  two  parts.  In  the  second  part  the 
examination  is  on  the  major  only.  Before  taking  this,  indeed  at 
the  end  of  the  first  year,  the  candidate  must  pass  a  university  ex- 
amination, called  the  ''Filosofikum,"  in  logic,  elements  of  the  history 
of  philosophy,  and  psychology. 

In  the  first  part  of  the  examination  the  mathematical  subjects 
are:  Analytic  geometry  of  the  plane  and  of  space;  algebra;  differential 
and  integral  calculus,  including  the  theory  of  infinite  series;  differ- 
ential equations  with  a  single  independent  variable;  total  and  linear 
partial  differential  equations  in  three  variables;  application  of 
analysis  to  geometry;  statics,  kinetics,  and  hydrostatics;  advanced 
portions  of  gymnasial  mathematics  from  a  higher  point  of  view. 
For  astronomy,  in  connection  with  applied  mathematics  are  required: 
Theory  of  interpolation;  facility  in  numerical  calculation,  especially 
in  the  use  of  tables  and  ephemerides,  as  well  as  in  the  numerical 
solution  of  equations. 

For  the  second  part  of  the  examination  with  mathematics  as 
major,  candidates  must  be  prepared  to  answer  questions  in  the 
following:  Fimction  theory  and  elementary  niunber  theory;  methods 
of  descriptive  geometry;  projective  geometry  in  synthetic  and 
analytic  presentation;  more  thorough  treatment  of  kinematics  and 
kinetics;  special  study  of  some  part  of  mathematics;  the  history 
of  mathematics  (in  connection  with  which  the  candidate  must 
make  himself  familiar  with  EucUd's  Elements  and  Descartes's  Ge- 
ometry),^ and  either  with  the  complete  development  of  a  single 
branch  of  mathematics  or  with  the  whole  field  of  mathematics  in  a 
given  period. 

Both  parts  of  the  examinations  are  oral  and  written;  the  oral  are 
public;  the  written  examination  of  the  first  part  lasts  four  hours 
and  the  special  problem  of  the  second  part  ten  hours.  The  can- 
didates who  have  passed  the  Filosofikum  and  Skoleembedsexamen 
are  called  candidati  phUosophiae  and  candidati  magisterii,  respec- 
tively. 

The  degree  of  doctor  of  philosophy  may  be  won  by  any  candidatus 
magisterii  who  has  received  the  highest  grade  and  who  has  prepared 

>  To  every  mathemattdaa  ftunillar  with  Greek  mathematics  or  with  the  history  of  mathematiosthe 
'  names  of  Helberg  and  Zeuthen,  professors  at  the  University  of  Copenhagen,  are  well  known.  Their 
influence  is  doubtless  observable  in  these  unusnal  requirements. 
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a  satisfactory  thesis  which  has  been  printed.  Since  the  degree  of 
doctor  gives  the  jus  docendi,  the  thesis  may  be  regarded  as  a  Habili- 
tationsschrift.  Within  the  past  100  years  less  than  two  score  of 
these  doctors  have  been  created. 

THE  TEACHER  IN  THE  SECONDARY  SCHOOL. 

Since  1908  everyone  who  has  been  appointed  as  teacher  in  a  com- 
plete State  secondary  school  is  a  candidatus  magisterii  and  has  had 
two  years  of  professional  training.  The  first  year  has  been  nor- 
mally spent  at  the  Pedagogic  Seminar  established  in  1906  and 
maintained  by  the  State.  Before  entering  upon  the  work  of  this 
seminary  each  candidate  must,  as  a  rule,  hold  a  degree  from  the 
university.  During  the  first  semester  he  receives  theoretical  instruc- 
tion which  includes:  The  history  and  principles  of  education  and 
methods  of  teaching;  a  study  of  the  development  and  present  organi- 
zation of  Danish  education;  school  hygiene,  including  the  physiology 
and  hygiene  of  adolescence.  Professors  of  university  rank  are  in 
charge  of  the  instruction.  The  examinations  covering  the  work  of 
the  course  are  both  written  and  oral.  During  the  second  semester 
the  candidate  is  occupied  in  practical  work  under  the  direction  of 
the  inspector  of  candidates  for  teaching  positions  in  gymnasia.  He 
is  given  special  training  in  the  teaching  of  his  two  special  subjects. 
At  first  he  listens  only,  then  instructs  in  the  presence  of  the  teacher 
or  the  school  director  or  the  inspector.  The  day*s  work  closes  with 
critical  discussion.  The  candidate's  work  of  the  semester  ends 
with  a  preliminary  examination  which  consists  of  two  hours  of 
teaching  in  his  major  subject  and  one  in  his  minor,  in  the  presence 
of  his  adviser,  the  headmaster  of  the  school,  and  the  State  inspector 
of  complete  secondary  schools.  After  a  further  year  of  activity  as 
assistant  or  regular  teacher  in  a  State  or  private  secondary  school  the 
candidate  must  take  his  final  examination. 

This  form  of  training  may  be  omitted  ''if  a  candidate  has  worked 
at  least  two  years  at  a  school  and  has  his  skill  in  teaching  tested 
by  an  emniensTciminission  consisting  of  three  experts  appointed  by 
the  ministry  for  that  purpose."  This  last  method  is  followed  by 
most  candidates  for  positions  in  the  secondary  schools.  The  private 
achools  in  Denmark,  as  in  Norway,  have  been  the  training  ground 
for  the  teachers  in  the  public  schools. 

The  salaries  are  low,  in  general,  even  for  Denmark.  The  maximum 
salaries  range  from  2,400  krone  ($646)  for  assistant  teachers  to  5,000 
krone  ($1,346)  for  principals,  but  a  residence  is  also  provided  for  the 
principal. 


This  sketch  may  be  appropriately  concluded  by  a  sample  of  the 
examination  problems  in  the  skoleernbedsezamen: 
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FIRST  PART, 
i.  (4  hours.) 

Give  a  presentation  of  the  theory  of  pole  and  polars  for  the  circle  a?4-y"=«r' 
Determine  the  geometric  locus  of  the  pole  of  the  tangents  to  an  ellipse  with  respect 
to  a  circle  whose  middle  point  is  a  focus  of  the  ellipse. 

11.  (4  hours.) 
(1)  Prove  that  the  two  infinite  series 

n=oo  n==  00 

A=   2     „  \       B=  2  i 


satisfy  the  condition  A+6B=10. 

(2)  Given  that  xy^O  and  a^^O,  and  F(x)=x»+a»-(x+a)»,  f(x)=x»+ax+a«. 
Ph)ve  that  F(x)  is  divisible  by  f(x)  or  (f(x)y»  according  as  n=6m— 1  or  n^6m+l; 
m  is  a  positive  integer. 

(3)  Let f(x)  be  a  rational  integral  function  of  x,  let  a  and  6  be  constants  and  a^O. 
Prove  that  the  diffoential  equation 

(ax+b)g+|-y=f(x) 

has  one  and  only  one  particular  integral  which  is  a  rational  integral  function  of  x;  and 
give  a  method  for  determining  this  particular  integral. 

lU.  (4  hours.) 

(1)  On  the  arc  of  a  curve  is  a  fixed  point  O  and  any  point  M.  The  length  of  arc 
OMb<  can  assume  the  values  from  —a  to  +a,  and  the  radius  of  curvature  in  M  is  given 
by  p=bV*'— 8*-  With  rectangular  coordinate  system  having  origin  at  0  and  axis 
coincident  with  the  tangent  to  the  curve  at  O,  find  the  coordinates  of  M  expressed  in 
terms  of  the  angle  between  the     axis  and  the  tangent  at  M. 

(2)  Detennine  the  coordinates  of  the  center  of  gravity  of  the  arc  of  the  catenary 
(regarded  as  a  material  homogeneous  line), 

y  =  |(e'+e  •). 

which  extends  from  the  intersection  with  the  y—axis  to  a  point  with  the  abscissa  x. 
Show  that  the  center  of  gravity  has  ^e  same  abscissa  as  the  intersection  of  the  tangents 
at  the  ends  of  the  arc,  and  an  ordinate  which  is  half  of  the  ordinate  of  the  point  of 
intersection  of  the  normals  at  the  end  points  of  the  arc. 

SECOND  PART, 
i.  (4  hours.) 

(1)  If  the  power  series  2a„x»  has  the  radius  of  convergence  r>0,  the  region  of 
convergence  of  the  series  f(x)=2aQ  (x'+x)^  is  determined.  Seek  the  nature  of  con- 
vergence of  this  series  and  show  that  the  sum  of  the  series  for  r>}  satisfies  the  con- 
dition f(-^x— l)=f(x),  and  ascertain  the  series  derived  from  the  identity  (l+2x)Va« 
(l+4(x*+x))'  in  the  above  form. 

(2)  The  point  (1,  1, 1)  in  trilinear  coordinates  is  projected  from  the  three  angular 
points  a,  b,  and  c  of  the  fundamental  triangle  on  the  opposite  sides  to  the  points 
9,and  r.  A  conic,  Kt,  is  tangent  to  oc  in  g  and  a6  in  r  and  cuts  pr  agsdn  in  u and  pq 
in  v.  A  second  conic  K3  is  tangent  to  &a  in  r  and  bein  p  and  cuts  qr  again  in  y,  pq 
in  2/  X  is  the  point  of  intersection  of  the  lines  uv  and  yz.  What  is  the  geometric  locus 
of  X  if  Ki  and  vary  in  such  a  way  that  v  and  z  are  harmonically  conjugate  to  p 
and  g. 
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11.  (4  hours.) 

(1)  Given  that  |  x  |  1,  and  that  the  positive  integer  n  increases  without  limit. 
Determine  the  limits  of 

An=5-l0g(X^-l) 

and 

.p-n-1 

Bn=~  l0g(l-2l^C08]^+X^. 

and  write  the  last  as  a  definite  integral. 

(2)  Determine  the  radius  of  convergence  of  the  power-series 

00  x» 


and  disc\}ss  the  behavior  of  the  series  on  the  peripheiy  of  the  circle  of  conveigence. 
If  for  special  values  of  v  some  of  the  binomial  coefficients  in  the  above  series  are  zero, 
the  corresponding  members  of  the  series  are  to  be  left  out. 

(3)  Show  that  x=3,v=llare  the  only  positive  integral  values  of  x  and  y  which  satisfy 
the  indeterminate  equation 

l+x+x3+x»+x*=y^ 
m.  (4  houis.) 

A  rectangular  coordinate  system  (X,  Z)  in  space  is  turned  with  an  angular 
velocity  ta  about  the  axis  which  is  vertical.  A  straight,  material,  homogeneous 
rod,  whose  thickness  is  neglected,  of  length  21  and  mass  M,  is  so  placed  that  its  end 
points  a  and  h  move  without  friction  along  the  X— axis  and  the  axis.  At  a  cer- 
tain instant  a  is  at  the  origin  and  has  the  velocity  2ha  in  the  direction  of  the  X— axis, 
while  h  has  a  positive  F— coordinate.  Determine  the  angular  velocity  of  the  rod  in 
its  relative  motion  with  respect  to  the  sjrstem  {X,  F,  Z)  at  a  given  instant;  also  deter- 
mine the  relative,  as  well  as  the  absolute  motion  of  the  end  and  of  the  middle  point 
of  the  rod.  If  the  system  (X,  F,  Z)  has  turned  through  45°  and  is  suddenly  stopped, 
the  rod  will  move  further,  since  a  and  6  slide  without  friction  on  the  X— axis  and  the 
F— axis.  Determine  the  angular  velocity  of  the  rod  immediately  after  the  impulse. 
Iv.  C011I89  problem  (10  hours.) 

Discuss  figured  numbers,  especially  polygonal  numbers  and  their  .application  to 
the  representation  of  other  numbers. 

Heegaard  gives  a  list  of  works  used  by  candidates  in  preparing  for 
such  examinations. 
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After  an  elementary  school  course  of  eig^t  years,  there  follows  a  four-year  continuatioo  school 
I»reparing  for  the  two-year  course  in  the people's  high  school."  This  school  is  not  properly  climed 
with  secondary  schoob.  The  normal  age  of  pupils  entering  it  is  IS. 
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It  has  been  well  remarked  that — 

few  nations  show  the  influence  of  so  many  different  forces  in  their  educational  history 
as  may  be  recognized  in  that  of  England — the  church,  the  state,  economic  conditions, 
private  enterprise,  philanthropic  endeavor,  educational  theories^-all  have  contributed 
some  tradition  to  what  is  gradually  developing  into  a  well-defined  system. 

By  .act  of  1899  a  central  Board  of  Education  was  created.  This 
consists  of  a  president  and  varions  State  representatives,  the  chan- 
cellor of  the  exchequer,  and  the  secretary  of  the  treasury.  The  act  also 
provided  for  a  committee  of  18  members  (15  men  and  3  women)  to  act 
in  an  advisory  capacity  to  the  board.  The  niunber  of  members  in 
this  committee  was  increased  to  21  in  1907. 

The  board  is  divided  into  four  departments:  (1)  Elementary  edu- 
cation; (2)  higher  education;^  (3)  technical  education;  (4)  university 
education. 

SECONDARY  SCHOOLS. 

The  secretary  of  "higher  education"  has  3  assistant  secretaries 
and  15  regular  district  inspectors  under  him;  there  are  also  27  part- 
time  inspectors. 

A  secondary  school  as  defined  by  the  board,  is  a  school  which — 

offers  to  each  of  its  pupils  a  progressive  course  of  instruction  (with  the  requisite  organi- 
zation, curriculum,  teaching  staff,  and  equipment), in  the  subjects  necessary  to  a  good 
general  education,  upon  lines  suitable  for  pupils  of  an  age-range  at  least  as  wide  as 
from  12  to  17.  This  definition,  which  applies  both  to  those  schools  recognized  for 
grant '  and  to  those  which,  though  not  in  receipt  of  grantj  are  placed  by  the  board  on 
their  list  of  efficient  schools,'  determines  the  minimum  requirements  upon  which  the 
board  must  insist. 

1  The  term  "bigher  education"  as  employed  here  refers  to  the  work  of  the  secondary  schools  and  of  those 
schools,  sach  as  evening  schools,  which  give  instruction  "higher''  than  "elementary."   Cf,  note  3,  page 78. 

*  To  secondary  schools  that  meet  certain  spedfled  conditions  (including  the  provision  for  firee  instruction 
of  a  certain  number  of  pupils  coming  ttom  the  elementary  schools),  annual  grants  are  i)aid,  as  follows: 
For  eadi  pupil  between  10  and  13  years  of  age,  and  who,  for  two  years  immediately  before  entering  the 
secondary  school,  had  attended  a  public  elementary  school,  £3.  For  each  pupil  13  to  18  years  of  age,  £6. 
An  additional  grant  of  £1  for  each  pupil  13  to  18  years  of  age  in  a  school  which  satisfies  the  following 
conditions:  (1)  Provides  for  the  preliminary  education  of  elementary  school  teachers  as  bursars  or  has  a 
pupil-teacher  center  forming  an  integral  part  of  the  school;  (3)  has  oftered  not  less  than  35  per  cent  of  free 
places. 

Extra  grants  are  made  on  the  basis  of  obtain  other  oonsideratlons.  (A.  T.  Smith,  in  CgOopedia  of 
Eiuetaion,  edited  by  Monroe.) 

In  1909-10  the  grants  to  secondary  schools  and  for  the  training  of  secondary  school  teachers  amounted  to 
£791,280. 

*  On  July  31, 1913,  there  were  1,006  schools  on  the  board  of  education  list  of  "efficient "  secondary  scboob 
for  boys  and  ^Is.  At  these  schools  there  were,  in  1913, 179,068  pu  pils  (boys,  about  54  per  cent).  Of  this 
total  more  than  one-fourth  were  on  the  free  basis. 
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Those  cardinal  subjects  which  nmst  be  taught  in  every  such  school 
are:  English  language  and  literature,  at  least  one  language  other  than 
English,  geography,  history,  mathematics,  science,  and  drawing.  All 
''efficient"  schools  must  be  open  for  inspection  by  the  board  at  all 
times. 

While  the  ''list"  has  a  positive  value  as  guaranteeing  that  the 
schools  included  in  it  have  been  foimd  by  the  board  to  be  efficient, 
no  conclusions  should  be  drawn  from  the  absence  of  the  name  of  any 
particular  school.  There  are  many  schools  of  high,  indeed  of  the 
highest,  efficiency  which  have  not  applied  for  inspection,  and  which 
are  therefore  not  included  in  the  "list."  Such,  for  example,  are  the 
following  nine  "great  piibUc  schools,"  known  throughout  the  world 
as  the  schools  patronized  by  rich  and  noble  families,  and  all  founded 
well  over  300  years  ago:  Winchester  (founded  in  1384),  Eton  (1440), 
Westminster  (1560),  Rugby  (1567),  Harrow  (1571),  Charterhouse 
(1611),  Shrewsbury  (1551),  which  are  boarding  schools;  and  the  day 
schools,  St.  Paul's  School  (1509)  and  Merchant  Taylors'  School  (1561). 

The  authority  of  the  board  of  education  has  steadily  increased 
since  its  creation  in  1899.  This  authority,  however,  bears  no  resem- 
blance to  that  centralized  in  the  French  ministry  of  public  instruction. 

It  rests  upon  the  voluntary  assent  of  civic  or  institutional  authorities  desirous 
of  sharing  in  the  treasury  grants  or  of  promoting  unity  of  aim  and  economy  of 
resources  through  a  national  agency.  All  Government  measures  are  closely  scruti- 
nized by  local  authorities  intolerant  of  any  encroachments  upon  their  rights,  and 
are  subjects  of  keen  analysis  and  criticism  by  the  numerous  educational  associations 
for  which  England  is  noted.  Apart  from  their  mastery  of  professional  problems, 
these  associations  exercise  great  influence  either  by  their  political  affiliations,  or  by 
their  effective  organization  of  popular  opinion. 

The  educational  system,  like  the  national  life  of  England,  not  only  progresses  by 
compromise,  but  holds  to  what  is  enduring  by  a  marvelous  system  of  checks  and 
counter  checks.* 

This  must  suffice  to  indicate  general  relations  between  the  board 
of  education  and  secondary  schools.  A  wide  range  of  designation 
is  used  for  these  schools — ^for  example,  Liverpool  Institute,  Eton 
College,  and  CallingtonCoimty  School — and  their  organization  differs 
greatly. 

In  the  schools  with  simpler  organization  there  is  usually  a  six-year 
course.  Corresponding  to  these  years  are  "Forms"  nimibered  I,  II, 
III,  rV,  V,  and  VI,  but  in  this  there  is  great  variation  of  usage. 
I  and  II  are  in  the  "Junior  department;"  III-VI  in  the  "Senior 
department.  In  large  schools  where  there  is  more  than  one  class  in 
the  same  subject  the  better  pupils  are  often  put  in  one  class  and  the 
less  advanced  in  another.  Furthermore,  there  is  sometimes  bifur- 
cation through  election  on  the  part  of  students  of  the  "  classical  side, " 
with  Latin  and  Greek;  as  opposed  to  the  "modern  side,"  with  French 


>  Anna  T.  Smith,  in  Ifooroe'g  CffOopedia  of  Education,  vol.  2, 1911. 
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and  German.  Occasionally  one  finds  the  '^science  side''  and  the 
Woolwich  side"  (as  at  Harrow)  with  emphasis  on  mathematics  and 
natural  science.  But  no  single  scheme  can  be  indicated  which  would 
give  an  approximately  definite  idea  of  any  large  group  of  schools. 
Some  particulars  may,  however,  be  given  of  two  ''efficient"  schools: 
(1)  The  Liverpool  Institute,  with  an  annual  attendance  of  about  500 
boys,  and  (2)  the  Bradford  Grammar  School;  and  of  a  certain  ideal 
school. 

At  the  Institute  the  forms  may  be  arranged  in  schematic  array  as 
follows: 


III 


IIb 


III 


IV 


lie 


Classical 
side 


Modem  side 


Junior 
department. 


Senior  department. 


We  fijid  here  after  V  a  "Remove"  form  (R),  often  called  "Shell." 
Since  I^  and  I^  are  the  same,  the  better  pupils  can  be  put  in  one 
group  and  the  less  advanced  in  the  other.  The  subjects  studied  and 
the  distribution  of  hours  is  displayed  in  the  annexed  table: 


Sabjeets. 

Junior  department. 

Senior  department. 

Ib 

Uu 

lie 

in 

IV 

V 

Rb 

VI, 

VIb 

VI, 

Lattn.  

I 

1 

at 

a! 

al 

a! 

4 

4 

!l 

31 

I 

4 

4 
4 

M 

• 
t 
I 

1 

Si 

31 

3| 
3 
1 
1 
1 

■ 

<} 

3 

1 

2 

i| 
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4} 

li 
1 
1 
1 
1 

3 

11 
1 
1 

1 
1 

» 

r 
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11 
1 
1 

\ 

1 

3 
5 

1 

I 
1 
1 

i 

3 

& 

li 
1 
1 

1 
1 

■ 

1 

U 

li 

geography  

'i 

Reading  

Writing  and  spelling . 
Mathwnaacs.  

4 

3 

3 

H 

6 

3 

6 

3 
3 
U 

3 

? 

3 

1. 

1< 

li 
1 

1 
1 

ij 

ii 

w 

1* 

I 

I 

1 

Hoars  per  week. 

22* 

22* 

27 

27 

26* 

27 

27 

37 

27 

27 

(») 

27 

27 

I  Each  boy's  time  table  in  dpper  sixth  Is  made  up  to  27  hoois  by  electives. 
101179**— 18  i 
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Norwood  aad  Hope  planned  courses  in  ideal  schools  preparing  for 
business  life  and  for  entry  into  a  university.^  The  following  is  the 
scheme  of  work  for  the  latter: 


Ideal  school  scheme  of  work  leading  to  university  matriculation. 


Prepara- 
tory. 

Lower  course. 

Classical  special- 
ists. ^ 

other  specialists. 

0U  UJ^V  Ml* 

Age  (about). 

Age  (about). 

Age  (about). 

Age  (about). 

10 

11 

12 

18 

14 

16 

16 

17 

18 

16 

17 

18 

U 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

6 

6 

3 

3 

2 

2 

3 

2 

•  2 

3 

2 

2 

6 

6 

6 

e 

20 

22 

3 

3 

«6 

6 

4 

4 

6 

6 

5 

5 

3 

8 

3 

2 

«6 

e 

2 

4 

4 

3 

3 

2 

2 

2 

2 

3 

3 

3 

2 

2 

2 

2 

2 

2 

8 

6 

6 

6 

6 

5 

5 

5 

3 

2 

16 

17 

{  ' 

3 

2 

3 

3 

3 

Writing  

1 

'  1 

2 

2 

2 

2 

2 

2 

1 

2 

2 

2 

2 

Class  hours  per  week. 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

1  Sunday  service  is  also  to  be  attended. 

*  Either  Greek  or  German  Is  selected. 

*  In  the  upper  classes  German  rather  than  French  is  usually  elected. 
« These  hours  may  be  divided  at  will  between  these  subjects. 


The  other  * '  efficient "  school,  namely,  the  Bradford  Granunar  School, 
with  ahout  200  pupils,  has  a  somewhat  different  organization,  and  its 
course  in  mathematics  is  among  the  hest  in  England.  We  have  here 
a  ''classical  side"  and  a  ''modem  side."  In  the  former  the  course 
lasts  nine  years,  in  the  latter  eight.  "  V  "  is  for  the  seventh  year ' '  clas- 
sical" and  sixth  year  "modem";  "Remove  classical"  or  "Matricu- 

1  While  some  schools  are  especially  well  equipped  to  prepare  pupils  for  university  matriculation,  it  should 
be  noted  that  such  preparation  not  now  unusual  in  any  secondary  school,  even  though  there  be  only  an 
occasional  pupil  to  be  so  prepared.  But  under  new  regulations  of  the  bill  not  yet  an  act  an  attempt 
is  to  be  made  to  constitute  special  departments  in  the  best  schools  of  a  district,  to  which  promising  boys 
will  be  translisned  from  their  own  schools.  In  connection  with  its  discussion  of  the  relations  of  the 
secondary  school  to  the  university,  the  board  of  education  laid  down  the  following  principles,  among 
others,  in  1913: 

«  The  specialisation  proper  to  the  upper  part  of  a  secondary  school  is  to  be  distinguished  i^om  the  special- 
ization which  is  natural  and  proper  to  a  university,  and  it  is  the  duty  of  the  board  to  secure  that  the  higher 
work  done  in  schools,  while  constituting  a  proper  preparation  for  university  work,  does  not  anticipate  it 
either  in  the  methods  of  study  or  in  the  nature  of  the  curriculum. 

"  Candidates  for  degrees  in  mathematics  or  science  will  from  the  time  they  enter  the  university  generally 
devote  the  whole  of  their  time  to  the  study  of  mathematics  or  of  one  or  more  branches  of  science.  While 
at  school  their  work  is  not  (as  too  often  happens)  limited  in  any  way.  Those  who  propose  to  study  natural 
science  should  continue  to  give  an  adequate  amount  of  time  to  the  study  of  mathematics,  and  those  who 
wish  to  be  mathematicians  should,  similarly,  continue  to  do  work  (including  practical  work  in  the  lab- 
oratory) at  some  branch  or  branches  of  natural  science.  The  board  also  consider  that  those  who  will  after- 
wards be  entirely  occupied  with  mathematical  and  sdentiflc  work  should,  so  long  as  they  are  at  school, 
continue  to  give  a  substantial  amount  of  time  to  literary  work.  A  thorough  proficiency  in  the  use  of  the 
English  language  and  a  good  acquaintance  with  other  languages  will  be  in  later  .years  of  greater  value  to 
them  than  the  small  amount  of  additional  spedaUzed  knowledge  which,  by  neglecting  those  subjects,  they 
might  acquire  at  school.  It  is,  moreover,  of  great  importance  that  by  the  continued  study  of  selected 
masterpieces  (whether  humanistic  or  sdentifio  in  content)  they  should  train  their  minds  to  deal  with  the 
more  general  aspects  of  human  thought.'? 


Digitized  by 


EKGLAKD. 


49 


lation"  for  eighth  year  classical";  ''Matriculation"  or  "Remove 
science  and  mathematics"  for  seventh  year  ''modem";  Sixth  clas- 
sical for  ninth  year  "classical"  and  "Sixth  science"  or  "Sixth  mathe- 
matical" for  eighth  year  "modem."  The  following  is  a  synopsis  of 
mathematical  work. 

Preparatory— Arithmetic:  Elements. 
I — ^Arithmetic:  Use  of  decimal  numbers  and  fractions;  factoring;  highest  onnmon 
factor  and  least  common  multiple;  use  of  brackets. 
Algebra:  Introduction  to  algebraic  symbolism. 

Geometry:  Fundamental  concepts  of  geometry,  such  as  line,  point,  direction, 
area,  trianglec;,  solids.   Intuitive  and  practical  introduction. 
II — ^Arithmetic:  Repeating  numbers;  coins,  wei^ts,  and  measures;  profit  and  loss; 
simple  interest. 

Algebra:  Very  simple  equations  to  fix  the  idea  of  algebraic  symbolism. 
Geometry:  Construction  and  mensuration  of  bodies;  simple  division  of  bodies. 

III —  Arithmetic:  Ordinary  and  decimal  fractions;  rule  of  three;  square  root;  per- 

centages. 

Algebra:  The  four  fundamental  operations  with  applications;  equations  of  the 
first  degree;  graphs. 

Geometry:  Angle,  triangle,  parallels;  the  simple  bodies;  exact  drawing  and 
measuring;  simple  exercises. 

IV —  ^Arithmetic:  Harder  problems  in  fractions;  change  of  ordinary  fractions  into 

decimal  numbers  and  conversely;  abbreviated  calculations  with  decimal 

numbers,  and  simple  interest  calculation;  rebates  and  discount;  logarithms. 
Algebra:  Breaking  up  of  sums  into  factors;  simple  quadratic  equations. 
Geometry:  Through  propositions  on  the  circle  (about  equivalent  to  Books  1-3 

of  Euclid's  Elements). 
Trigonometry:  To  the  solution  of  right-angled  triangles. 
V — ^Arithmetic:  Bank,  rebate,  and  discount  calculation;  stocks  and  shares;  interest 

and  annuities. 

Algebra:  Quadratic  equations  and  problems;   theory  of  indices;  logarithms; 

series;  permutations  and  combinations. 
Geometry:  To  similar  figures  (Euclid's  Elements  I-V). 

Trigonometry:  Logarithms;  measurement  of  a       calculation  of  heights  and 
distances;  solution  of  triangles. 
Matriculation — Arithmetic:  General  review. 

Algebra:  Quadratic  equations;  arithmetic  and  geometric  series;  calculation  of 

roots;  proportion. 
Geometry:  Through  theory  of  similitude  (Euclid's  Elements,  I-VI). 
Elementary  mechanics  and  hydrostatics. 
Remove  $cie7ice  anS  maihematiea. 

Algebra:  Theory  of  indices;  logarithms;  equations;  series;  graphs. 
Geometry:  Through  theory  of  similitude. 
Trigonometry:  Solution  of  triangles;  goniometry. 
Mechanics  and  hydrostatics. 
Remove  claencal. 

Algebra:  Fractions;  highest  conmion  factor;  least  common  multiple;  square 
root;  equations  of  first  and  second  degree;  logarithms;  proportion;  series; 
graphs. 

Geometry:  Throu^  theory  of  similitude.' 

1  With  regard  to  solid  geometry  in  English  secondary  sdiool  pfograms,  relarence  may  be  given  to  a 
report  in  the  MaAmnatkal  QwtU,  January,  1914,  toL  7,  p.  m 
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Sixth  maihemaiics. 

Theory  of  equations;  plane  trigonometry;  statics;  dynamics;  hydrostatics; 
synthetic  and  analytic  geometry;  modem  geometry;  differential  and  integral 
calculus.^ 
Sirth  science. 

Trigonometry;  statics;  dynamics;  synthetic  and  analytic  geometry;  differential 
and  integral  calculus.' 

But  while  such  extensive  mathematical  courses  as  these  may  be 
found  in  secondary  schools,  there  are  many  schools  where  the  math- 
ematics includes  only  arithmetic,  algebra  to  "progressions,"  and 
geometry  equivalent  to  Books  I-IV  of  EucUd's  Elements.  In  some 
schools,  also,  neither  the  algebra  nor  the  geometry  is  even  so  ex- 
tensive as  this.  In  other  schools  permutations  and  the  binomial 
theorem  for  a  positive  integral  index  and  the  equivalent  of  Book  VI 
of  Euclid's  Elements  (proportion  and  similitude)  are  added;  but  the 
last  subject, 

interesting  and  important  as  it  is»  is  too  often  wholly  omitted  because  it  is  not  in- 
cluded in  the  syllabus  for  the  London  matriculation  examination,  and  therefore  is 
actually  discouraged  in  those  schools  (still  too  numerous)  where  it  is  r^arded  as  dan- 
gerous to  go  a  hair's  breadth  beyond  the  examination  syllabus.  It  is  similarly  dis- 
couraged in  those  sdiools  which  use  the  examination  of  the  Oxford  and  Cambridge 
joint  board.' 

The  programs  of  studies  in  secondary  schools  are  largely  deter- 
mined by  the  imiversities.  This  occurs  through  the  influence  not 
only  of  matriculation  examinations,  but  also  of  such  examinations 
as  those  of  "joint  boards,"  of  the  "Oxford  local  examinations,"  and 
of  the  "Cambridge  local  examinations." •  These  latter  Gocal)  exami- 
nations are  of  three  main  types: 

1.  PreUminary  (for  pupils  12-14  years  of  age); 

2.  Junior  or  lower  (for  pupils  14-16  years  of  age); 

3.  Senior  or  school  or  leaving  examinations  (for  pupils  16-19 
years  of  age). 

This  scheme  of  examinations  was  established  well  over  half  a 
century  ago,  but  not  ■  many  years  had  passed  before  a  standard 
examination  corresponding  to  university  matriculation  was  de- 
manded, and  to  meet  this  demand  the  Oxford  and  Cambridge  joint 
board  was  called  into  existence. 

1  For  an  interesting  report  by  C.  Godfrey  on  Caloulos  in  the  Public  and  Secondary  Schoob  of  England, 
see  Mathmaticdl  QazetU,  Januwy,  1914,  toI.  7,  pp.  23^340. 

s  That  is,  the  board  of  examiners  for  matriculation  into  Oxford  and  Cambridge  Unirersitles.  A  8lm51ar 
boaid  is  organized  for  the  Universities  of  Leeds  and  Sheffield,  Victoria  University,  and  the  University 
of  Liverpool.  The  mathematical  requirements  here  are  (the  University  of  Leeds  calendar  1913-14, 
pp.  154-156):  Arithmetic.  The  elementary  geometry  of  triangles,  parallelograms,  and  droles,  and  of 
similar  rectilinear  figures.  Algebra,  including  quadratic  equations,  with  the  arithmetical  and  geometrical 
progressions  and  an  elementary  treatment  of  irrational  quantities  and  of  proportion." 

s  These  examinatfons  under  the  direction  of  Oxford  and  Cambridge  Universities  are  neferred  to  as  ''local" 
because  they  take  place  at  the  schools,  or  other  convenient  centers,  and  not  at  the  universities. 
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This  board  conducts  exammatians  for  three  certificates: 

1.  Lower  certificate. 

2.  School  certificate, 

and  a  third  certificate  to  be  referred  to  later. 

Corresponding  to  the  matriculation  examinations  of  the  Uni- 
versity of  London^  are  the  ^'responsions''  at  Oxford  and  the  ''pre- 
vious examination  "  or  "  little  go  "  of  Cambridge  University.  Broadly 
speaking  these  examinations,  the  Oxford  senior  local,  the  Cam- 
bridge senior  local,  and  the  Oxford  and  Cambridge  school  certificate 
have  the  same  value.  Some  characteristics  of  the  mathematical 
parts  of  these  types  of  examinations  may  be  noted  by  studying  the 
papers  given  in  Appendix  A.  Into  these  characteristics  I  shall  not 
go  further  than  to  remark  that  all  examinations  are  written,  and  suc- 
cessful candidates  are  rated  as  ''pass"  or  "honor''  (first  or  second). 

Sometimes  to  attain  "honor,"  questions  on  "additional  math- 
ematics" and  of  a  more  difficult  nature  must  be  answered. 

But  there  are  yet  other  examinations  for  which  many  secondary 
schools  prepare  pupils.  These  are  for  the  entrance  scholarship  ex- 
aminations in  various  universities  of  the  country. 

The  entrance  adiolarahip  examinations  at  the  Oxford  and  Cambridge  colleges  are 
conducted  on  practically  identical  systems  and  differ  but  slightly  in  detail.  At  a 
rough  estimate,  the  Cambridge  colleges  award  50  or  more  scholarships,  exhibitions, 
and  sizarships  every  year  for  proficiency  in  mathematics.  Their  value  varies  from 
£20  to  £80  per  annum.  The  Oxford  colleges  annually  award  for  mathematics  about 
20  scholarships  of  £80  and  10  exhibitixms  of  from  £30  to  £60.  Most  of  these  are  ten- 
able for  two  years,  but  they  are  renewed  for  one,  two,  or  three  more  years,  subject  to 
satisfactory  ptogteBs  being  made.  The  age  limit  at  the  time  of  examination  is  19. 
The  subjects  of  examination  in  both  universities  are:  Analytic  and  synthetic  geom- 
etry, algebra,  trigonometry,  differential  and  integral  calculus,  and  mechanics. 

Papers  set  at  Cambridge  in  1910  are  given  in  Appendix  B  of  this 


The  preparation  for  the  entrance  scholar^p  examinations  is 
similar  to  that  for  the  ''higher"  examinations;  the  passing  of  which 
confers  certain  rights  in  university  and  college.  Among  such  ex- 
aminations are  the  Oxford  higher  local/  the  Cambridge  higher 
local;  and  that  for  the  higher  certificate  of  the  Oxford  and  Cam- 
bridge schools  examination  board.' 

1  Bzamination  papers  lor  191S  an  to  be  found  in  Appendix  A.  Tbe  fonewing  works  may  be  eonndted 
In  this  oonneotian: 

1.  Matriculaaon  maAematlet  papm.  Being  the  papers  in  elementary  mathematics  set  at  the  matricu- 
latioB  exaadnalioBB  of  tbe  University  of  London  for  Jane,  UOS,  to  Jmie,  1915,  with  ftiU  solnUoos  to  the 
papers  of  June,  1916.  (Unirersity  Tutorial  Series.)  London,  Olive,  191fi.  136  pp. 

2.  Matrkulation  nodd  anttcen:  mathematiet.  Being  the  London  University  matriculation  papers  in 
Batheawtlos  ffeom  Jamiary,  1913,  to  Jane,  1915.  (Universe  Tutorial  Ssriss.)  London,  CUve,  1916. 
140  pp. 

8.  Matrieuiatiim  medMniet  papen.  Being  tlie  London  University  matriculation  papers  fh>m  Septem- 
ber, 1908,  to  Jane,  101«,  with  model  sections  to  the  last  paper  and  additional  questions.  London,  Olive, 
1916.  130  pp. 

*  Papers  set  at  these  different  examinations  in  1900  and  1910  are  given  in  Special  Reports  on  Eduoatlooal 
SiOileots,  Board  of  Edacation,  London,  vol.  26,  pp.  47^-488, 600^18. 
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In  the  preceding  pages  some  of  the  noteworthy  features  of  the  re- 
lation of  secondary  schools  to  the  general  educational  scheme  have 
been  described,  their  wide  divergence  in  ideal  and  in  work  has  been 
illustrated,  and  the  nature  of  mathematical  courses  taught  has 
been  indicated.  The  prominent  r61e  played  in  the  school  organiza- 
tion by  preparation  for  examinations  by  yarious  boards  of  examiners 
suggests  the  thought  that  much  of  the  enei^  of  the  teachers  and 
pupils  must  be  unfortunately  diverted  to  attacking  certain  types  of 
problems  and  examinations,  rather  than  to  developing  a  mastery  of 
the  subject  in  question.  But  this  evil  has  been  recognized  and  is 
being  dealt  with.* 

Having  now  observed  what  mathematics  is  taught  in  secondary 
schools,  we  must  next  consider  one  of  the  main  features  of  the  prep- 
aration of  the  teacher  for  his  work,  namely,  his  course  in  one  of  the 

universities.   

UNIVERSrriES. 

The  universities  of  England  are  situated  at  Birmingham,  Bristol, 
Cambridge,  Durham,  Leeds,  Liverpool,  London,  Manchester,  Oxford, 
and  Sheffield;  there  are  also  imiversity  colleges  at  Newcastle,  Notting- 
ham, Reading,  and  Southampton.  AU  of  these  institutions,  with 
the  exception  of  those  at  Oxford,  Cambridge,  and  Durham,  receive 
Grovemment  grants.  The  annual  attendance  of  day  students  is  about 
12,000,  of  students  at  evening  classes  about  8,000.  In  addition  to 
these  there  are  at  Oxford  in  the  vicinity  of  3,400  students,  at  Cam- 
bridge 3,700. 

The  organization  of  such  universities  as  those  at  Birmingham  and 
Leeds  especially  reminds  one  of  that  at  the  better  American  universities. 
The  University  of  London,  long  merely  an  examining  and  degree- 
conferring  institution,  was  reconstituted  by  statutes  of  1900  as  a 
teaching  university  and  a  federation  of  26  coU^es  and  schools  giving 
instruction  in  arts,  law,  medicine,  theology,  science,  engineering,  eco- 
nomics^ and  music.  Sons  of  noble  and  wealthy  f  amihes  who  seek  a 
imiversity  education  usually  go  to  either  Oxford  or  Cambridge.  Here 
one  finds  many  of  the  inost  brilliant  students  of  the  country,  those 
who  have  won  in  competition  one  of  the  numerous  entrance  scholar- 
ships. It  is  especially  among  graduates  of  these  universities — ^homes  of 
culture  and  all  that  is  finest  in  Ekiglish  life — that  teachers  for  second- 
ary schools  are  sought.  As  Cambridge  is  preeminent  in  mathematics 
in  England,  teachers  of  this  subject  are  much  in  demand  among 
"honors"  men  there. 

For  definiteness,  therefore,  I  shall  confine  my  brief  conmient  to 
the  Universities  of  Oxford,  Cambridge,  and  London. 

It  is  well  known  that  Oxford  has  21  collies,  each  with  its  own 
teaching  staff  of  tutors  and  lecturers;  that  each  student  is  assigned 

>  Comptre  Mr.  Jolifle'g  paper,  especially  pp.  370-271. 
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to  one  of  these  collies  and  has  a  tutor  to  whom  he  looks  for  guid- 
ance, advice,  and  inspiration  in  preparing  for  the  yarious  examinations 
of  his  tmiversity  career;  and  that  this  preparation  demands  a  high 
standard  of  scholarship.  Great  stress  is  laid  on  ease  and  faciUty  of 
expression,  on  the  ability  to  form  independent  judgments,  on  origi- 
nality. No  one  can  get  ''first"  in  the  class  lists  on  mere  hard  work 
and  ''grinding,"  or  by  a  display  of  erudition  and  an  imposing  array 
of  facts.  The  strain  of  the  examinations,  especially  in  the  final 
honors  school,  is  yery  severe.  At  Cambridge  the  scheme  is  very 
similar. 

In  all  three  imiversities  the  courses  lead  normally  to  a  "pass- 
degree"  or  an  "honors-degree,"  as  bachelor  of  arts;  the  pass  B.  A. 
is  attained  three  years  after  matriculation.  The  principal  examina- 
tions may  be  exhibited  in  the  following  table: 


Univertity  examinationi. 


Exuninations. 

Oxford. 

(Cambridge. 

London. 

Intennedlate.. . 
FMsB.A  

Pass  moderations  (pass  mods.) 

[after  3  terms]. 
Fmal  ^ass  school  (groaps) 

Preyioos  (little-go).... 

Tripos  Part  I  [after  8 
years]. 

Matrionlatian  (matrlc.). 
Pass  intermediate  or  Pass  pre- 
liminary arts  [after  1  yean* 
Pass  final  [after  3  years]. 

Examinationi  for  the  honors  B.  A. 

EzaminatioDS. 

Oxford. 

(Abridge. 

London. 

Intermediate... 
Honors  B.  A.... 

Honor  moderations  (honor 
mods.)  [after  5  term4> 

Final  honor  sehool  [after  4 
years]. 

Previons  (little-go)  

Tripos  Part  I  [after  8 
years]. 

Tripos  Part  n  [after  4 
years]. 

Ifatricnlation  (matric.). 
Honors  intermediate  or  Honors 

preliminary  arts  [after  a 

years]. 

Honors  final  [after  3  years]. 

Let  us  suppose  that  our  student  wishes  to  pursue  mathematical 
studies  in  the  honor  school  at  Oxford.  He  will  be  allowed  to  specialize 
almost  to  his  heart's  content.  According  to  the  regulations  of  1913, 
the  following  is  the  examination  program  for  the  final  honor  school 
of  mathematics,  which  is  one  of  nine  schools. 

Algebra,  including  the  elements  of  the  algebra  of  quantics;  theory  of  equations; 
trigonometry,  plane  and  spherical;  infinite  series  and  infinite  products. 
Geometry,  pure  and  analytic,  of  two  and  three  dimensions. 
Di£ferential  and  integral  calculus;  differential  equations. 

The  elements  of  the  theory  of  functions  of  a  complex  variable,  with  applications 
to  the  elementary  functions  and  to  elliptic  functions. 
The  elements  of  the  calculus  of  finite  differences. 
The  elements  of  the  calculus  of  variations. 

Statics  and  dynamics  of  particles,  rigid  bodies,  and  strings;  the  elements  of  analytical 
dynamics;  statics  of  rods  slightly  bent.  Hydrostatics;  the  elements  of  hydrodynamics; 
waves  on  liquids. 

Attractions;  theory  of  potential. 


Digitized  by 


54       TEACHERS  OF  MATHEMATICS  FOB  SECONDABY  SCHOOLS. 


Electrostatics;  magnetostatics;  steady  electric  currents  (flow  in  linear  dicuitB, 
laminae,  and  solid  bodies). 

ElectromagnetiBm  (magnetic  force  due  to  currents,  induction);  electrodynamics 
(mechanical  effects  of  currents);  dielectric  currents  (propagation  of  plane  waves  in  a 
homogeneous  dielectric). 

Vibrations  of  strings;  propagation  of  soimd;  vibrations  of  air  in  pipes. 

The  elements  of  geometrical  optics. 

Spherical  astronomy. 

Half  of  the  10  examinations  in  (Ms  program  are  in  pure  and  half 
in  applied  mathematics.  They  occupy  about  30  hours,  on  6  consecu- 
tive days. 

Oxford  concedes  that  the  most  talented  of  English  mathematical 
students  usually  go  to  Cambridge.  It  is  not  surprising,  therefore, 
that  the  program  for  the  tripos  examination  is  much  more  elaborate  ^ 
than  even  that  for  honors  at  Oxford.  On  the  other  hand,  the  mathe- 
matical opportunities  for  the  specialist  in  the  University  of  London 
are  not  as  numerous  as  those  at  Oxford.' 

But  whUe  it  is  possible  that  a  graduate  of  one  of  these  universities 
may  have  received  a  very  broad  training  in  mathematics,  it  is  also 
true  that  he  may,  at  the  end  of  his  course,  know  no  more  mathe- 
matics than  are  required  for  responsions,  namely:  Arithmetic,  and 
either  EucUd's  Elements,  Books  I-II,  or  algebra. 


The  organized  training  of  teachers  for  EngUsh  secondary  schools 
is  in  its  infancy  and  extends  at  most  to  a  postgraduate  year  in  a 
university.  For  nearly  a  decade  the  board  of  education  has  given 
financial  assistance  to  institutions  training  secondary  school  teachers, 
but  while  this  feature  is  being  increasingly  emphasized,  it  is  never- 
theless true  that  less  than  40  per  cent  of  the  total  nxmiber  of  secondary 
teachers  (of  boys  and  girls)  have  had  some  training,  and  that  not 
more  than  15  per  cent  have  been  trained  for  the  specific  work  in 
which  they  are  now  engaged. 

According  to  regulations  which  went  into  force  in  1913,  students 
may  be  trained  as  teachers  in  secondary  schools  in  (1)  training  col- 
leges, (2)  certain  secondary  schools. 

In  order  to  be  recognized  as  a  training  coUege  under  these  regula- 
tions— 

an  institution  must  be  an  institution  or  a  department  of  an  institution  oi^ganized 
for  the  purpose  of  giving  instruction  in  the  principles  and  practice  of  teaching  specially 
designed  for  persons  who  are  preparing  to  become  teachers  in  secondary  schools  as 
defined  in  the  regulations. 

>  This  program  is  given  on  pages  194-95  of  Special  Reports  on  Ednoational  Subjects,  Board  of  Educa- 
tion, London,  vol.  27.  The  examination  papers  for  Parts  I  and  U  of  the  mathematical  tripos  are  pub- 
lished annually  in  pamphlet  form  by  the  Cambridge  University  Press. 

*  C/.  H.  Bateman,  "The  Work  of  an  EngUsh  Mathematical  Student/'  Mathemalkt  Ttaeher,  vol.  5, 
1913.  pp.  U7-1A3. 
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2.  The  training  college  course  must  be  confined  to  purely  professional  instruction. 

4.  (a)  Adequate  provision  must  be  made,  in  secondary  schools  approved  by  the 
board  for  this  purpose,  for  the  instruction  and  practice  of  students  in  teaching  and  in 
school  organization  and  management. 

(6)  If  the  training  college  is  a  department  of  a  secondary  school,  this  condition 
may  be  satisfied,  provided  that  the  student  has  ample  practical  exx>erience  during  the 
year  of  training  in  the  school  of  which  the  college  is  a  part. 

6.  The  course  must  extend  over  not  less  than  a  full  academic  year. 

7.  At  least  60  school  days  must  be  spent  in  contact  with  class  work  under  proper 
sQpervisian  in  schools  approved  for  this  piurpose  by  the  board.  Not  less  than  two- 
thirds  of  the  teadiing  practice  must  be  taken  in  a  secondary  school  or  schools. 

Training  of  teachers  in  secondary  schools  may  be  carried  on  under 
the  following  conditions: 

21.  (a)  The  school  must  be  on  the  list  of  secondary  schools  recognized  as  efficient 
by  the  board. 

(()  Any  person  proposed  for  recognition  as  a  teacher  in  training  must  be  not  less  than 
21  years  of  age  and  must  have  obtained  an  approved  degree  conferred  by  some  uni- 
versity of  the  United  Kingdom  or  some  other  imiversity  of  recognized  standing.  In 
the  case  of  a  woman  who  is  not  eligible  to  receive  a  degree,  a  certificate  showing  that 
she  has  fulfilled  all  the  conditions  which  entitle  a  man  to  obtain  an  aj^roved  degree 
will  be  accepted  for  the  purpose  of  this  article. 

(c)  The  course  followed  by  a  teacher  in  training  must  provide  for  a  systematic 
course  of  study  both  in  the  practice  and  in  the  principles  of  teaching  in  accordance 
with  a  scheme  approved  by  the  board.  The  scheme  must  provide  in  each  case  for 
a  special  study  of  the  methods  of  teaching  a  particular  subject  or  group  of  allied 
subjects. 

(d)  The  course  must  extend  over  not  lees  than  a  full  school  year.  Hie  whole  year 
must  ordinarily  be  spent  in  the  school  to  which  the  teacher  in  training  is  admitted, 
but  arrangements  may,  in  certain  cases,  be  made  for  the  absence  of  the  teacher  from 
the  school  for  part  of  the  year  for  the  purpose  of  attending  a  course  of  instruction  in 
the  principles  of  teaching  at  a  university. 

(<)  A  sdiool  will  only  be  approved  for  the  purpose  of  this  chapter  if  the  head  master 
or  head  mistress  or  some  other  senior  member  of  the  staff  is  specially  qualified  and 
has  the  necessary  interest  and  leisure  to  supervise  the  teacher's  training. 

22.  When  a  teacher  in  training  has  been  trained  for  a  year  in  an  approved  school 
under  conditions  which  the  board  can  regard  as  satisfactory,  the  board  will  indorse  a 
certificate  given  by  the  head  master  or  head  mistress  of  the  school  statiag  that  the 
teadier  has  completed  the  period  of  training  in  a  satisfactory  manner. 

The  r^ulations  give  also  a  "List  of  qualifications  other  than 
degrees  which  will  he  accepted  as  qualifying  students  for  admissicm 
to  training  colleges."   These  are:* 

I.  A  tripos  certificate  granted  by  the  University  of  Cambridge  to  women,  provided 
that  the  examination  taken  was  one  which,  if  passed  by  a  man  after  three  years' 
residence,  would  entitle  him  to  a  d^ee  without  further  examination.  Women 
students  who  have  been  allowed  the  ordinary  degree  in  a  tripos  examination  will  be 
regarded  as  possessing  the  necessary  qualification. 

II.  A  diploma  or  certificate  showing  to  the  satisfaction  of  the  board  that  the  appli- 
cant, if  a  woman,  has  fulfilled  all  the  conditions  which,  if  the  University  of  Oxford 
granted  degrees  to  women,  would  entitle  her  to  a  degree  in  that  university;  so  that 
she  has  obtained  honors  in  the  second  public  examination  or  has  passed  the  first  and 
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second  pablic  examination^  at  that  university  or  such  examinations  as  are  accepted 

by  the  university  as  equivalent  thereto. 
III.  A  special  honors  c^tificate  of  the  higher  local  examinations  (Oxford  and 

Cambridge)  granted  under  the  following  conditions: 
(a)  That  the  certificate  includes  at  least  a  pass  in  two  languages  (othor  than  English) 

and  a  pass  eith^  in  mathematics  or  in  logic;  and 
(6)  That  the  holder  eith^  (i)  has  passed  in  four  groups  or  sections,  obtaining  a 
first  or  a  second  class  in  at  least  two  of  them;  or  (ii)  has  passed  in  three  groups 
of  sections,  obtaining  a  first  or  a  second  class  in  at  least  two  of  them,  and 
holds  in  addition  (1)  an  Oxford  or  a  Cambridge  senior  local  certificate  in 
honors,  including  at  least  one  subject  not  included  in  the  three  higher  local 
groups  or  sections,  or  (2)  a  higher  certificate  of  the  Oxford  and  Cambridge 
schools  examination  board,  gained  in  one  year,  exclusive  of  drawing  and 
music,  and  including  at  least  one  subject  not  included  in  the  three  higher 
local  groups  or  sections. 

Among  the  institutions  recognized  as  efficient  under  regulations 
of  the  board  of  education  for  the  training  of  teachers  for  secondary- 
schools  are:  (1)  Departments  controlled  by,  or  forming  part  of,  a 
imiversity  or  university  college;  (2)  training  colleges  provided  by 
other  bodies.  Departments  of  the  first  type  are  to  be  foimd  at 
Birmingham  University,  Durham  University — ^Armstrong  College, 
Leeds  University,  Liverpool  University,  London  University,  Victoria 
University,  Oxford  University  delegacy  for  the  training  of  secondary 
teachers,  and  Reading  University  College.  An  example  of  a  training 
college  of  the  second  type  is  the  Qapham  High  School,  in  London. 

To  illustrate  the  methods  of  operation,  some  details  follow  with 
regard  to  organization  in  units  of  each  of  these  types.  For  the  most 
part  the  statements  have  been  made  by  the  institutions  in  question*. 

(a)  University  of  Liverpool. — It  is  little  more  .than  a  decade  ago 
that  a  diploma  in  education  for  graduates,  along  the  present  lines, 
was  established.  The  courses  of  study  qualifying  for  the  diploma 
were  placed  imder  the  control  of  a  special  board,  in  organic  relation 
to  the  faculties  of  arts  and  science,  and  including  persons  representing 
secondary  education  in  the  city. 

Candidates  for  the  diploma  must  be  graduates  of  some  university 
in  the  United  Kingdom,  or  have  obtained  such  other  academic 
qualifications  as  shall  be  approved  by  the  senate  of  the  university. 
Before  admission  to  the  examination  candidates  present  certificates 
of  (1)  having  fulfilled  the  conditions  as  to  practical  teaching,  and 
(2)  having  attended  for  at  least  one  session*  subsequent  to  their  final 
examination  for  a  degree  a  course  of  study  approved  by  the  diploma 
board. 

The  diploma  examination  consists  of  two  parts,  theory  and  prac- 
tice. Candidates  are  required  to  pass  written  examinations  in  the 
following  subjects: 

>  First  pablio  ezamiiiatioQ— moderatioiis  after  S  semesters;  second  pubUc  ezamlBatioD— exambiAtioo 
for  the  degree. 
*  One  session  consists  of  3  terms  of  About  10  weeks  each. 
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1.  Logic,  ethioB,  and  psychology,  including  psychophysrolc^,  in 

their  application  to  education. 

2.  Principles  of  education,  with  special  reference  to  methods  of 

teaching  the  usual  subjects  of  the  secondary  school  curriculum ; 
principles  of  general  physiology  and  school  hygiene. 

3.  A  prescribed  period  of  the  history  of  educational  theory  and 

practice. 

In  respect  to  practice,  candidates  are  judged  (1)  upon  reports  by 
the  professor  of  education,  and  (2)  upon  written  recorck  of  their  work 
in  school  and  upon  their  teaching  before  the  examiners.  Candidates 
are  required  to  attend  at  approved  practicing  schools  for  a  period  of 
at  least  250  hours.  They  are,  as  a  rule,  attached  to  one  school 
throughout  the  session,  and,  so  far  as  possible,  they  imdertake  work 
such  as  would  be  allotted  to  a  member  of  the  staff.  They  also  attend 
lessons  given  by  members  of  the  school  staff  and  study  the  methods 
of  teaching  the  special  subjects  in  which  they  are  interested.  The 
general  supervision  of  their  work  is  in  the  hands  of  the  university 
staff,  but  each  student  is  also  under  the  direction  of  one  teacher,  who 
reports  on  his  progress.  The  students  are  required  to  keep  a  record 
of  teaching  observed  and  of  courses  of  lessons  given,  to  be  submitted 
to  the  examiners. 

The  fee  for  the  complete  course  is  £10  and  the  examination  fee 
is  £2  additional. 

(6)  Clafham  High  School. — The  department  for  the  training  of 
teachers  for  secondary  schools  was  opened  in  1902.  Students  desiring 
to  enter  must  possess  a  degree,  or  equivalent  qualification,  or  hold  a 
higher  local  honor  certificate. 

Throughout  the  course  students  follow  lessons  given  in  the  school 
by  experienced  teachers.  They  themselves  also  teach,  under  super- 
vision, which  is  relaxed  as  they  gain  experience  and  power.  They 
learn  the  various  duties  of  a  form  teacher  by  being  sent  as  assistants 
in  a  form,  for  not  less  than  half  a  term  at  a  time.  Visits  are  paid  to 
other  schools  of  differ^t  types,  and  students  give  criticized  lessons 
in  outside  schools.  Lessons  are  followed  by  general  discussion,  with 
the  specialist  in  charge  of  the  subject. 

The  course  covers  three  terms,  and  the  plan  of  study  includes 
instruction  in  the  theory  of  education,  based  on  psychology,  logic, 
ethics,  and  the  history  and  practice  of  education.  Instruction  is  also 
given  in  the  use  of  the  blackboard,  voice  production,  and  school 
hygiene. 

The  fee  for  the  course  is  £24. 

Such  organizations  give  promise  of  a  more  efficient  group  of  sec- 
ondary teachers  in  the  near  future.    Not  so  long  ago — 

of  the  9,126  fuU-time  teachers  [men  and  women]  in  secondary  schools  which  received 
grants  from  the  board  of  education,  5,348  were  without  professional  training.  Of  this 
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group  of  tmtndned  teachers,  2,731  were  alao  without  degrees  from  cdlege  or  univeraity. 
The  total  number  of  secondary  teachers  without  degrees  was  3,715. 

It  appears  that  very  few  secondary  teachers  appointed  in  the  last 
decade  have  not  had  the  equivalent  of  a  university  course  supple- 
mented by  practical  training.  But  even  so,  it  is  noteworthy  that  a 
university  graduate  may  be  engaged  to  teach  a  subject  about  which 
he  has  not  increased  his  knowledge  since  he  left  the  secondary  school. 
As  Mr.  Fletcher  conmients:  It  is  a  matter. of  grave  concern  that 
half  of  our  mathematical  teachers  of  boys  and  girls  have  had  no 
instruction  in  mathematics  beyond  what  they  have  had  at  school." 

If  we  consider  only  the  best  grade  of  secondary  schools  for  boys, 
the  scholastic  equipment  of  the  teachers  in  the  subjects  taught  ranks 
high,  the  work  that  the  teachers  do  is  characterized  by  great  thor- 
oughness, and  their  personal  influence  is  such  as  to  inspire  the  finest 
ideals  of  manhood. 

I  have  been  unable  to  procure  any  comprehensive  statement  <rf 
salaries  paid  to  teachers  in  English  secondary  schools.  But  even  if 
such  a  statement  has  not  been  pubUshed,  enough  has  come  from 
authoritative  soiurces  to  demonstrate  the  wide  variation  in  salaries 
and,  in  most  instances,  their  great  inadequacy.  The  serious  effect 
of  this  condition  on  the  personnel  of  the  teaching  forces  is  now 
generally  recognized,  and  it  is  hoped  that  through  the  authority  of 
the  board  of  education  much  needed  reform  in  this  connection  may 
be  brought  about. 

In  August,  1900,  Dr.  W.  H.  D.  Rouse,  headmaster  of  the  Perse 
School,  published  some  striking  facts  which  would  seem  to  give  a 
true  presentment  of  general  conditions  at  the  time.^  He  found  that 
the  average  salary  of  assistant  masters  in  300  schools  mentioned 
in  the  returns  of  the  Charity  Commission  was  £135.22,  and  that  a 
similar  average  for  20  East  Anglian  schools  was  £103.6. 

In  11  smaller  schools  the  average  salary  is  £b2,  and  these  data  combined  give  a 
sum  just  below  £120  as  the  average  salary  of  the  assbtant.  Residence,  i.  e.,  boaiti 
and  lodging,  is  included  in  some  cases;  but  we  may  leave  this  out  of  account,  because 
it  is  payment  for  extra  work  done  out  of  school.  The  Victorian  public  schools,  such 
as  Clifton,  Cheltenham,  and  Marlborough,  and  others  which  though  noted  in  the  past 
are  of  late  growth,  such  as  Tonbridge  and  Bedford,  are  not  included  in  the  above 
list,  which  is  meant  to  Dlustrate  the  usual  condition  of  country  grammar  schools.  If 
these  be  included,  the  average  wiU  be  slightly  raised.  At  Cheltenham  there  are  one 
or  two  posts  at  about  £300,  one  at  least  of  £100  only,  and  the  others  range  from  £200 
to  £250  as  a  rule.  Clifton  and  Marlborough  do  not  greatly  differ.  The  state  of  things 
in  Bedford  is  thus  described  by  one  who  knows:  "There  is  no  scheme  of  salaries  in 
either  of  the  two  big  schools.  Each  man  fighufor  what  he  can  get;  if  he  makes  a  good 
bargain  to  start  with,  well  for  him."  A  few  years  ago  the  average  salary  at  Bedford 
Grammar  School  was  £174,  but  many  form  masters  received  £160  or  less,  some  under 
£100,  all  these  being  nonresident.  At  Tonbridge  there  is  in  my  table  only  one  salary 
higher  than  £200.   There  is  usually  no  automatic  increase.   If  a  master  wishes  to 
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many  or  thinks  his  increased  experience  makes  his  services  more  valuable,  he  may 
have  to  get  another  post  {it  he  can)  in  another  school.  As  to  the  smaller  schools,  the 
account  of  the  career  of  a  Cambridge  B.  A.  of  my  acquaintance  may  be  of  interest. 
He  began  in  Andover  Orammar  School  at  £lby  resident,  and  after  several  moves  from 
one  private  school  to  another,  where  the  pittance  was  somewhat  increased,  he  attained, 
after  nine  years'  experience,  to  the  magnificent  stipend  of  £140,  nonresident,  in  the 
grammar  school  of  a  country  town  which  for  his  sake  I  forbear  to  mention.  A  London 
B.  A.,  whose  life  story  is  also  before  me,  now  receives  £130,  nonresident,  after  18 
yeara'  experience.  The  same  pitiful  story  comes  from  scores  of  small  country 
schools. 

The  headmasterd'  salaries  present  a  pleasing  contrast.  In  the  best-paid  of  the 
schools  mentioned,  Tonbridge,  the  headmaster  receives  £5,000  and  upward,  while 
his  assistants  have  less  than  £200.  The  usual  average  is  ten  times  that  of  the  assistant, 
idling  to  five  times  in  the  East  Anglian  schools  and  even  occasionally  to  less.  So  far  as 
my  knowledge  goes  (and  as  regards  some  of  these  schools  it  is  not  negative  knowledge), 
neither  headmaster  nor  governing  body  has  expressed  any  dlBsatisfaction  with  the 
state  of  affairs  or  has  ever  considered  means  whereby  the  salaries  of  assistants  might 
be  permanently  improved.  The  chance  of  succeeding  to  a  boarding  house  keeps 
hope  alive  in  some  schools,  and  this  rather  than  the  earned  reward  of  merit  would 
seem  to  be  the  present  educational  ideal. 

The  following  definite  indications  of  sfiilaries  in  four  types  of 
secondary  schools  were  taken  by  Norwood  and  Hope  in  1909  (pp. 
567-568)  from  a  list  issued  by  the  assistant  masters'  association: 

A.  LONDON  SCHOOLS. 

1.  City  of  London  School, 

(a)  Upper  scale,  £300,  rising  to  £450  by  annual  increments  of  £5  ISs.  4d. 
(()  Lower  scale,  £200,  rising  to  £350  by  same  increments.   Five  masteis 
are  paid  on  the  higher  scale  and  15  on  the  lower. 

2.  Mercers*  School. 

(a)  Upper  scale,  £160,  rising  to  £300. 
(6)  Lower  scale,  £120,  rising  to  £200. 

B.  PROVINCLA.L  SCHOOLS. 

1.  Manchester  Grammar  School. 

Ordinary  scale,  £180,  rising  by  £20  every  two  years  to  £300. 

2.  King  Edward  VII  School,  Sheffield. 

(o)  Five  masters,  £220  to  £250,  rising  by  £10  annually  to  £300. 
(()  Five  masters,  £180  to  £200,  rising  by  £10  annually  to  £250. 
(c)  Five  masters,  £150,  rising  by  £10  annually  to  £200. 

C.  MUNICIPAL  SECONDARY  SCHOOLS. 

1.  Bournemouth. 

£120,  rising  to  £150,  with  three  special  salaries  of  £170,  rising  to  £250; 
£160,  rising  to  £200;  £140,  rising  to  £170. 

2.  HarUepool, 

£150,  rising  to  £200. 

D.  COUNTRY  AUTHORITIES. 

1.  L&ndon  County  Council. 

£150,  rising  by  annual  increments  of  £10  to  £300,  on  satisfactory  reports, 
with  further  annual  increments  of  £10  to  £350 

2.  Surrey. 

Nongraduates,  £100,  rising  by  annual  increments  of  £5  to  £150. 
Qiadvatee,  £130,  rising  by  annual  increments  of  £7  lOs.  to  £250. 


Digitized  by 


60        TEACHERS  OF  MATHEMATICS  FOB  SECONDARY  SCHOOLS. 


Provision  for  the  pensioning  of  teachers  in  secondary  schools  is 
pertainly  meager. 

A  number  of  wealthy  endowed  secondary  schools  have  for  some  time  had  individual 
pension  systems  of  their  own,  operating  under  provisions  of  their  respective  schemes 
of  government  of  charters,  most  of  which  were  received  under  the  endowed  schools 
acts  for  England  beginning  in  1869.  *  *  *.  Also  in  a  few  cases  secondary  teachers 
in  schools  under  public  management  have  been  pensioned  by  local  authorities.  With 
these  exceptions  there  has  been  nothing  remotely  approaching  any  general  provision 
of  pensions  for  secondary  teachers. 


G.  WOLFF,  Der  mathematische  Unterrieht  der  hdherm  Knahenst^vJen  Englandi,  (Be- 
richte  und  Mitteilungen  veranlasst  durch  die  Internationale  ^thematische 
XJnterrichtskommisaion.)  Leipzig,  Teubner,  1915.   6+207  pp. 

To  anyone  outside  of  England  this  work  has  met  a  great  need  because  of  the  inadequacy  of  the 
reports  published  by  members  of  tlie  International  Commission  from  the  United  Kingdom. 

Memoranda  on  Teaching  and  Organization  in  Secondary  Schooli,  Curricula  of  Secondary 

Schools.  Board  of  Education,  London,  1913. 
Regulations  for  the  Training  of  Teachers  for  Secondary  Sckooli,   (In  force  August  1, 

1913.)  Board  of  Education,  London,  1913. 
Special  Reports  on  Educational  Subjects.    The  Teadiing  of  Mathematics  in  the  United 

Kingdom,  being  a  series  of  papers  prepared  for  the  International  Commission 

on  tiie  Teaching  of  Mathematics.   Board  of  Education,  London,  1912.  Vols. 

26,27.   688+339  pp. 

Among  others  these  reports  contain  papers:  By  W.  C.  Fletcher,  "The  position  of  mathematics 
in  secondary  schools  in  England  C.  8.  Jackson,  "The  calculus  as  a  school  subject W.  Newbold, 
"Higher  mathematics  for  the  classical  sixth  form";  A.  L.  Dixon,  "Mathematical  examinations  at 
Oxford";  A.  Berry,  "Recent  changes  in  the  mathematical  tripos  at  Cambridge";  F.  S.  Macaulay 
and  W.  J.  Oreenstreet,  "Examinations  for  mathematical  scholarships";  A.  E.  Jolifife,  "Examina- 
tions for  mathematical  scholarships  at  Oxford";  O.  H.  Hardy,  "Examinations  for  mathematical 
scholarships  at  Cambridge  ";  T.  P.  Nunn, "  The  training  of  teachers  of  mathematics  ";  G.  H.  Bryan, 
"  Research  and  advanced  study  as  a  training  for  mathematical  teachers." 

lAst  of  Secondary  Schools  in  England  Recognized  by  the  Board  of  Education  as  EffidenJL. 

1912-1913.   Board  of  Education,  London,  1914. 
0.  NORWOOD  and  A.  HOPE,  The  Higher  Education  of  Boys  in  England.  London, 

Murray,  1909.   14+568  pp. 
C.  H.  JTJDD,  TJie  Training  of  Teachers  in  England,  Scotland,  and  German'if.  (Bureau 

of  Education,  Bulletin,  1914,  No.  35.)  Washington,  1914.   "England,"  pp. 

1-45. 

The  Training  of  Women  Teachers  for  Secondary  Schools.  A  Series  of  Statements  from 
Institutions  Concerned.  (Educational  Pamphlets  No.  23.)  Board  of  Educa- 
tion, London,  1912.   90  pp. 

B.  W.  SIES,  Teoi^s*  Pension  Systems  in  Great  Britain,  (Bureau  of  Educatiiui, 
Bulletin,  1913,  No.  34.)   Washington,  1913.  88  pp. 
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VI.  FINLAND. 


The  area  of  Finland  is  somewhat  less  than  half  that  of  Texas,  and  its 
population  is  but  slightly  in  excess  of  3,000,000 ;  yet  it  publishes  many 
important  periodicals  and  is  the  home  of  not  a  few  learned  societies. 
Of  the  inhabitants,  about  80  per  cent  are  Finns  and  about  11  per 
cent  Swedes. 

By  ordinances  of  1869  and  1872  the  general  adminiatration  of  the  national  system 
of  primary  education,  as  well  as  that  of  the  secondary  schools  which  heretofore  had 
been  under  ecclesiastical  direction,  was  vested  in  a  central  hoard  or  council  of  educa- 
tion. The  members  of  this  council  are  i^pointed  by  the  senate  (constituted  by 
imperial  appointment),  upon  the  nomination  of  the  Diet  (legislative  asse  i.bly). 
The  executive  chief  of  the  system,  the  director  general,  is  also  appointe .  by  the 
senate.  Aji  assistant  director  has  charge  of  primary  education,  and  there  are  Gov- 
ernment inspectors  for  both  secondary  and  primary  schools. 

Those  State  secondary  schools  which  have  interest  for  us  are  the 
lyceer^  (classical  and  real),  each  with  an  eight  years'  course.  In 
the  real,  as  compared  with  classiclsd  lyceum,  one  additional  hour  per 
week  is  spent  on  mathematics,  and  greater  emphasis  is  laid  on  physics. 
Such  lyceer  prepare  directly  for  the  university. 

There  is  no  examination  in  passing  from  one  class  to  another  in 
the  lyceiun.  But  after  finishing  the  work  of  the  VIII  class,  the 
pupils,  who  are  about  17  years  of  age,  are  required  to  submit  to  both 
written  and  oral  tests.  The  written  tests  are  the  same  throughout 
the  country  and  occur  on  the  same  days.  They  consist  of  (1)  a 
composition  written  in  the  mother  tongue;  (2)  an  examination  in 
the  other  language,  Finnish  in  a  Swedish  school,  Swedish  in  a  Finnish 
school;  (3)  a  Latin  translation  in  the  classical  lyceer,  a  French, 
German,  or  Russian  in  the  real;  (4)  a  test  in  mathematics.  In 
connection  with  (4),  questions  are  also  given  on  physics.  The  test 
lasts  for  six  hours,  and  the  pupil  who  answers  at  least  three  ques- 
tions, out  of  about  ten,  in  a  manner  satisfactory  to  the  professors  in 
the  school,  is  declared  admissible.  The  paper  is  then  submitted  to 
the  examination  conmiission  of  the  university,  who  pass  upon  it 
finally.  The  successful  pupils  who  have  also  passed  the  ord  test, 
given  by  the  professors  of  the  university,  on  all  the  subjects  of  the 
course,  receive  a  "leaving  certificate."  This  certificate  now  admits 
the  student  to  the  university. 
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THE  ALEXANDER  UNIVERSITY. 

As  experience  has  shown  that  the  course  of  mathematics  in  many 
lyceer  of  the  comitry  has  not  been  thorough,  on  accomit  of  the  great 
amoimt  of  time  taken  up  with  languages,  the  university  undertakes 
to  review  and  complete  certain  parts,  especially  in  trigonometry. 
Then  follows  a  course  in  analytic  geometry,  which  deals  with  the 
conic  sections  and  surfaces  of  the  second  degree.  Only  the  elements 
of  projective  geometry  are  taught.  The  text  is  the  manual  of 
analytic  geometry,  by  L.  Lindelof . 

Spherical  trigonometry  is  taught  in  connection  with  analytic 
geometry  of  space.  It  is  taken  up  more  in  detail  in  the  coiuses  on 
spherical  astronomy. 

Differential  and  integral  calculus  is  begun  in  the  first  year  at  the 
same  time  as  analytic  geometry,  and  its  study  is  carried  on  for  two 
years.  The  texts  of  L.  Kiepert  and  E.  Czuber  are  the  ones  most  in 
demand. 

An  elementary  course  in  differential  equations  is  frequently  given. 
It  contains  special  geometric  applications  of  the  theory.  Sometimes 
developments  lead  to  such  problems  as  the  conduction  of  heat  and 
other  questions  in  the  domain  of  mathematical  physics. 

Algebra  and  the  theory  of  numbers  are  given  in  the  second  year. 
The  pupils  use  G.  Bauer's  Vorlesungen  iiber  Algebra  as  a  manual. 

Then,  further,  a  course  on  analytic  functions,  which  takes  account 
of  the  methods  of  exposition  of  Cauchy,  Riemann,  and  Weierstrass, 
is  given  every  year.  H.  Burkhardt's  Algebraische  Analysis  und 
Emfiihrung  in  die  Theorie  der  analytischen  Funktionen  is  recom- 
mended for  the  students. 

Besides  the  above-mentioned  regular  courses,  there  are  frequently 
given  special  courses  in  certain  domains  of  mathematics,  such  as 
minimal  surfaces,  application  of  the  theory  of  groups  to  the  resolu- 
tion of  algebraic  equations,  elliptic  functions. 

The  teaching  in  the  sections  "historico-philologique''  and  "phy- 
sico-math6matique''  of  the  faculty  of  philosophy  is  organized  in 
such  a  way  that  the  students  can,  in  general,  after  four  or  five  years 
of  study,  pass  the  necessary  examination  to  obtain  the  degree  of 
"candidate  of  philosophy." 

This  examination  comprises,  apart  from  a  written  test  in  a  modem 
language,  interrogation  bearing  on  at  least  four  of  the  sciences  in 
the  domain  of  the  faculty  in  question,  the  combination  of  subjects 
being  submitted  by  the  candidate  and  approved  by  the  section. 
In  each  subject  the  successful  candidate  obtains  a  predicate — ap- 
probaJtwr,  approhatur  cum  laude^  or  lavdaMr — ^these  predicates  de- 
pending on  the  extent  of  the  program  studied.  To  pass,  the  candi- 
date must  receive  either  the  predicate  laudatur  in  two  subjects,  or 
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laudatur  in  one  and  approbatur  cum  laude  in  two  others.  In  addi- 
tion to  this,  an  essential  part  of  the  examination  is  a  study  pro 
gradu.  In  this  paper,  which  requires  a  long  time  to  prepare,  the 
candidate  treats,  in  a  personal  way,  some  scientific  question  given 
or  approved  by  a  professor. 

To  obtain  Uie  highest  predicate  in  mathematics  in  this  examina- 
tion, it  is  necessary  to  know  thoroughly  the  coiurses  in  analytic 
geometry,  differential  and  integral  calculus  with  its  applications  to 
geometry,  differential  equations,  algebra  and  theory  of  ntmibers, 
and  the  theory  of  functions.  For  the  predicate  approbatur  cum 
laude,  the  theory  of  functions  disappears  from  the  program,  and 
only  the  first  principles  of  algebra  and  the  theory  of  differential 
equations  are  required.  The  program  for  the  predicate  approbatur 
is  confined  to  plane  trigonometry,  plane  analjiic  geometry,  and  the 
fundamental  notions  of  the  differential  and  integral  calculus.. 

The  candidate  who  has  obtained  the  degree  of  ''candidate  of 
philosophy"  can  obtain  the  degree  of  licentiate  in  the  faculty  of 
philosophy  by  continuing  his  studies,  publishing  and  publicly  sus- 
taining a  thesis,  and  passing  an  oral  examination,  in  which  he  shows 
thorough  knowledge  in  three  subjects  within  the  domain  of  the 
faculty. 

The  candidate  of  philosophy  receives  at  the  annual  promotion  the 
title  of  master  in  arts;  imder  the  same  conditions  the  licenci6  may 
receive  the  title  doctor  in  philosophy. 

In  order  to  be  competent  to  fill  a  post  in  secondary  teaching,  it 
is  necessary  to  have  passed  the  examination  for  a  "candidate  of 
philosophy''  or  the  examination  for  the  "certificate  of  aptitude  in 
teaching."  This  latter  examination  is  passed  at  the  university.  It 
differs  from  the  first  only  in  that  it  is  not  absolutely  necessary  to 
obtain  the  highest  predicate  in  one  of  the  subjects.  Nearly  all 
candidates  become  "candidates  of  philosophy." 

NORMAL  LYCEER. 

The  professional  education  of  the  professors  in  secondary  schools 
-is  concentrated  in  two  normal  lyceer,  one  for  professors  in  Finnish 
schools,  the  other  for  the  Swedish.  These  two  lyceer  are  imder  the 
special  control  of  the  professor  of  pedagogy  in  the  imiversity.  In 
order  to  be  inscribed  as  "stagiaire  ordinaire  "  in  a  normal  lyceiun  it  is 
necessary  to  have  a  "certificate  of  aptitude  in  teaching"  or  to  be  a 
"candidate  of  philosophy."  As  a  general  rule,  the  mathematical 
candidates  have  passed  the  second  of  these  examinations  and  have 
obtained  the  highest  or  the  next  to  the  highest  grade  in  this  subject. 
They  are  placed  imder  the  immediate  direction  of  the  senior  pro- 
fessor of  mathematics. 

101170*— 18  5 
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The  extent  of  training  at  the  normal  lyceer  is  two  semesters. 
The  "stagiaire''  is  thoroughly  drilled  in  the  theory  and  practice  of 
pedagogy.  Under  the  surveillance  of  the  senior  professor  he  teaches 
in  a  State  lyceum.  When  his  major  is  in  mathematics,  he  also 
gives  instruction  in  physics  and  chemistry. 

In  addition  to  work  of  this  kind,  candidates  are  assembled  in 
conferences  of  three  types,  monthly,  general,  and  weeklv.  The 
monthly  conferences  are  presided  over  by  the  professor  of  pedagogy; 
ordinarily,  the  class  examines  some  one  pedagogic  work  each  semester. 
Each  of  the  '^stagiaires"  in  turn  makes  a  report  on  a  part  of  this 
work,  which  at  the  hour  of  the  conference  is  the  basis  for  discussion. 
ITie  portions  of  the  work  which  concern  mathematics  are  assigned 
to  mathematical  candidates.  In  the  general  conferences  questions 
of  general  pedagogy  are  discussed.  The  weekly  conferences  are 
either  the  conferences  of  the  candidates  in  a  special  subject  or  those 
related  to  it,  or  special  conferences  arranged  by  the  senior  professors 
for  the  individuals.  In  the  mathematical  section  a  mathematical 
work  is  generally  examined  in  a  manner  similar  to  that  obtaining  in 
the  monthly  conferences. 

The  "condition  of  competence"  required  to  obtain  a  post  as  pro- 
fessor is  that  the  candidates  possess  the  degree  of  "  candidate  of  phil- 
osophy "  with  the  highest  grade  in  the  major  subjects  required  by  the 
post.  For  the  position  as  "chargfi  de  cours"  the  same  degree  or 
the  "certificate  of  aptitude,"  with  at  least  the  second  highest  grade 
in  the  major  subjects  required  by  the  position,  is  necessary.  For 
both  classes  of  teachers  an  examination  in  pedagogy  and  a  test  in 
practical  pedagogy  are  required.  These  tests  are  conducted  by  a 
coimcil  of  the  senior  professors  of  the  lyceum,  Finnish  or  Swedish,  as 
the  case  may  be.  This  coimcil  consists  of  five  members;  the  rector 
of  the  normal  lyceum,  the  senior  professors  of  the  subject  in  question 
from  the  two  normal  lyceer,  and  two  members  of  the  coimcil  of  the 
normal  lyceum  where  the  candidate  is  being  tested.  The  candidate  is 
invited  to  teach  in  assigned  classes  for  the  purpose  of  showing  his 
aptitude  for  the  career  which  he  wishes  to  embrace.  On  the  basis  of 
this  test  is  given  the  grade  approhatur,  approbdtur  cum  lavde  or 
lavdatur,  according  to  the  work  done. 


About  one-half  of  the  students  in  the  faculty  of  philosophy  at  the 
university  look  forward  to  a  career  in  connection  with  secondary 
education.  Nevertheless,  the  professional  education  of  such  teach- 
ers has  been  conducted  almost  wholly  by  those  outside  the  university. 
Some  sUght  departure  from  this  policy  with  regard  to  mathematics 
was  made  in  1912^  when  an  associate  professor  of  mathematics  in  the 
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university  was  appointed  to  a  recently  created  chair.  The  special 
task  of  this  professor  is  'Ho  give  courses  and  direct  the  practical 
exercises  for  the  future  professors  of  mathematics  in  the  secondary 
schools." 

Among  topics  which  this  professor  takes  up  are: 

Id  geometry:  The  axioms  of  Euclidean  geometry ;  the  principlee  of  projective  geome- 
try; a  sketch  of  the  various  systems  of  geometry;  a  systematic  exposition  of  the 
elementary  methods  of  resolution  of  geometric  problems;  the  history  of  elementary 
geomel^. 

In  trigonometry:  The  historical  development  of  the  science. 

In  arithmetic:  Methods  of  numerical  calculation;  the  historical  development  of 
elementary  arithmetic;  the  extension  of  the  idea  of  number. 

In  algebra  and  the  theory  of  numbers:  The  notion  of  divisibility  in  the  theory  of 
numbers  and  in  algebra;  the  historical  development  of  algebra  and  abridged  notation; 
the  application  of  algebra  to  the  resolution  of  problems  in  geometric  constructions 
with  the  aid  of  various  instruments. 


Rapport  sur  V EnseigneTnent  des  MatMmatiquee  done  lee  Scoles  de  Finlande.  Ridigi  par 
une  commission  institute  par  le  Shiat  Imperial  de  Finlande  (CommiBsion  inter- 
nationale  de  I'Enseignement  math^matique.  Sous-Commission  Russe). 
Helsingfors,  Imprimerie  de  la  80ci6t6  de  litt^rature  Finnoise,  1910.   52  pp. 

J.  S.  THORNTON.   Schools,  public  and  privaU,  in  the  north  of  Europe.  Special 
Reports  on  Educational  Subjects,  vol.  17,  London  Board  of  Education,  1907. 
Finland:  pp.  25-35;  p.  123t 


BIBLIOGRAPHY. 


Vn.  FRANCE. 


Few  countries  in  the  world  can  compare  with  France  in  the  high 
standards  maintained  with  regard  to  the  appointment  of  teachers 
of  mathematics  for  the  secondary  schools.  One  may  ahnost  say 
that  the  educational  scheme  in  France  is  largely  organized  with  refer- 
ence to  the  preparation  and  sdection  of  secondary  school  teachers. 
It  is  important  therefore  to  have  this  general  scheme  in  mind. 

For  educational  purposes  France  is  divided  geographically  into 
arrondissements.  The  assemblage  of  Government  schools  (primary, 
secondary,  and  superior)  in  each  arrondissement  forms  an  acad^mie 
over  which  a  recteur  presides.  There  are  thus  the  16  academies  of 
Aix-Marseilles,  Besan^on,  Bordeaux,  Caen,  Chambery,  Clermont, 
Dijon,  Grenoble,  Lille,  Lyon,  Montpellier,  Nancy,*  Paris,  Poitiers, 
Rennes,  Toulouse,  as  well  as  a  seventeenth  at  Algiers.  With  the 
exception  of  Chambery,  these  names  correspond  to  the  seats  of  the 
French  universities. 

The  assemblage  of  academies  constitutes  the  University  de  France, 
at  the  head  of  which  is  the  minister  of  public  instruction,  who  is  ex 
officio  the  Recteur  de  TAcad^mie  de  Paris  et  Grand  Maltre  de 
rUniversitfi  de  Paris."  For  the  Academic  de  Paris  there  is  a  vice 
recteur  whose  duties  are  the  same  as  those  of  the  recteurs  of  other 
academies.  Although  nominally  lower  in  rank  than  the  heads  of 
academies  in  the  Provinces,  he  is  in  reality  the  most  powerful  official 
in  the  educational  system.  Since  the  position  of  the  minister  of 
public  instruction  is  so  insecure  by  reason  of  changing  governments, 
continuity  of  scheme  is  assured  by  three  lieutenants  who  have  charge 
respectively  of  the  primary,  secondary,  and  superior  education. 
They  in  turn  have  an  army  of  inspectors  who  report  on  the  work  and 
capabilities  of  the  recteurs  and  their  academies  as  far  as  primary  and 
secondary  instruction  are  concerned. 

The  present  system  of  secondary  education  in  France  dates  from 
the  great  reform  of  1902  (important  modifications  were  introduced  in 
1905,  1909,  and  1913  ^)  and  is  carried  on  for  the  most  part  in  lyc^es 
and  colleges  commuiiaux,  which  are  to  be  found  in  nearly  all  cities. 
Because  of  their  preeminence  we  shall  consider  the  teachers  in  the 
former  only,  which  are  under  control  of  the  State.  Here  the  boys 
who  come  from  families  in  comfortable  circumstances  may  enter 
at  the  age  of  5  or  6  years  and  be  led  along  in  their  studies  till  they 

1  Rept.  of  CommiB.  Eduo.,  1911-12,  voL  1,  Washington.  1918.  pp.  62a-532. 


FBAKCB. 


67 


receive  the  baccalaur6at  at  the  age  of  16  or  17.  Many  lyc^es  have 
still  more  advanced  courses  to  prepare  for  entrance  into  such  schools 
as  the  ficole  Normale  Sup^rieure,  Ecole  Polytechnique,  Ecole  Cen- 
trale,  ficole  Navale,  or  Ecole  de  Saint  Cyr.  For  our  purpose  it  is 
desirable  to  consider  these  advanced  courses  and  the  students  who, 
having  taken  them,  enter  the  ficole  Normale  Sup6rieure. 

Instruction  in  fuUy  equipped  lyc6es  may  be  divided  into  four 
sections:  (1)  Primary,  five  years,  for  children  from  5  to  10  years  of 
age;  followed  by  (2)  first  cycle,  four  years,  the  first  section  of  the 
secondary  education,  properly  speaking;  which  leads  to  (3)  second 
cycle,  three  years,  on  the  completion  of  which  the  student  receives 
the  State  degree  known  as  the  baccalaurfiat.  In  about  one-third  of 
the  120  lyc6es  in  France  there  are  also  (4)  the  classes  de  inathfi- 
matiques  sp^ciales.  In  considering  the  training  of  teachers  for  the 
lyc6es  certain  general  facts  with  regard  to  (2)  and  (3)  should  be  borne 
in  mind,  while  detailed  information  as  to  (4)  is  essential. 

Since  the  reforms  of  a  decade  or  so  ago  the  pupils  of  the  first  cycle 
are  divided  into  two  groups.  In  the  one  are  those  who  learn  Latin, 
with  or  without  Greek,  and  in  the  other  are  those  who  have  nothing 
to  do  with  a  dead  language.  Pupils  of  the  latter  group  go  into  the 
science-modem  languages  section  of  the  second  cycle.  Into  this 
section  may  also  enter  certain  pupils  who  give  up  the  study  of  Latin 
to  speciaUze  in  modem  languages  and  science.  But  in  the  second 
cycle  there  are  three  other  sections  entitled,  "Latin-science," 
"Latin-modem languages,"  and  "Latin-Greek."  The  work  in  math- 
ematics is  decidedly  heavier  in  the  science  sections,  and  as  this 
work  must  be  taken  by  all  prospective  teachers  of  mathematics,  we 
may  confine  our  attention  to  these  sections.  The  classes  of  these 
sections  in  the  successive  years  are  named  as  follows: 

Classes  of  the  sections. 


First  year. 

Second  year. 

Third  year. 

Premifere  C  

Math^matiques  A. 
Math^matiques  B. 

The  work  in  mathematics  is  the  same  throughout  in  both  sections. 

At  the  end  of  the  second  year  the  first  of  the  examinations  for  the 
baccalaurSat  are  taken.  They  are  both  written  and  oral  and  of  an 
elaborate  and  exacting  nature.  Among  the  examiners,  six  in  num- 
ber, in  a  given  arrondissement,  three  are  professors  from  the  imiver- 
sity.  Under  similar  conditions  the  second  and  final  tests  are  applied 
at  the  end  of  the  third  year^  and  the  successful  pupil  becomes  a 

>  S.  LORME  AU  BT  P.  MERLBT,  Problhnes  de  ghmHrie  donnis  am  examm  du  baccalawtat  Latin- 
Sdenee,  8eitnee»4angiies,  Matkimatiquea  A  ( 1904-1908)  tnxmeiM  dans  la  giomitrie  Andri  et  Lormeatt,  Fawmnin 
et  Solutions.  Paris,  Andr^-Qu^don,  [1900J. 


Digitized  by 


68        TEACHERS  OF  MATHEMATICS  FOB  SECOKDABY  SCHOOLS. 


Ixuihelier.  Little,  if  any,  exaggeration  is  made  by  regarding  the  bache- 
lier  as  upon  a  plane  of  scholastic  equality  with  the  student  who  has 
finished  the  sophomore  year  at  one  of  the  best  American  universities. 
Several  of  France's  most  brilliant  mathematicians  and  teachers  of 
our  day  became  bacheliers  when  only  16  or  17  years  of  age. 

If  the  bacheUer  who  is  proficient  in  mathematics  be  not  turned 
aside  by  circumstances  or  inclination  to  seek  inmiediately  a  career 
in  civil  or  Government  employment,  he  is  Hkely  to  proceed  to  prepare 
himself  for  the  highly  special  and  exacting  examination  necessary  for 
entrance  into  one  of  the  great  schools  of  the  Government.  The 
method  of  this  preparation  exhibits  a  very  peculiar  feature  of  the 
French  system.  Whereas  with  us,  or  with  the  Germans,  the  boy  who 
has  finished  his  regular  course  in  the  secondary  school  goes  directly 
to  some  department  of  a  university  for  his  next  instruction,  the 
bacheUer,  who  has  a  perfect  right  to  follow  the  same  course,  retiuns 
to  this  old  lyc6e  (or  enrolls  himself  at  one  of  the  great  Paris  lyc6es, 
such  as  St.  Louis,  Louis  le  Grand,  or  Henri  IV),  to  enter  the  dasse 
de  math^matiques  sp6ciales  pr6paratoires  which  leads  up  to  the  classe 
de  math^matiques  sp6ciales.  The  latter  is  exactly  adapted  to  pre- 
pare students  for  the  ficole  Normale  Sup6rieure,  the  Ecole  Poly- 
technique,  and  the  bourses  de  licence.  As  mentioned  above  only  a 
small  proportion  of  the  lyc6es  have  this  classe,  but  with  the  exception 
of  Aix  they  are  to  be  found  in  all  university  towns.  On  the  other 
hand,  still  other  lyc6es  have  classes  which  prepare  specially  for  the 
less  exacting  mathematical  entrance  examinations  of  the  filcole 
Centrale,  ficole  de  St.  Cyr,  fieole  Navale,  etc.  But  the  number  of 
pupils  who  on  first  starting  out  deHberately  try  to  pass  examinations 
for  these  schools  is  small  in  proportion  to  the  number  who  even- 
tually reach  them  after  repeated  but  vain  effort  to  get  into  the  ficole 
Polytechnique  or  the  ficole  Normale  Supfirieiu^e.  Just  what  makes 
these  two  schools  famous  and  pecuUarly  attractive  will  appear  later, 
when  the  pupil  has  won  his  baccalaur^at  he  may  immediately  matri- 
culate into  a  imiversity,  and  although  it  might  be  possible  for  him  to 
keep  pace  with  the  courses,  it  would  be,  in  mathematics  at  least,  a 
matter  of  excessive  difficulty.  There  is  then  in  reality,  between  the 
baccalaurfiat  and  the  first  courses  of  the  imiversities,  a  distinct  break, 
bridged  only  by  the  classes  de  mathfimatiques  sp6ciales.' 

The  6lftves  who  enter  the  preparatory  section  of  this  class  are, 
generally,  bacheliers  leaving  the  classes  de  mathfimatiques.  Natural 
science,  history  and  geography,  philosophy — indeed  practically  every 
study  exc€fpt  those  necessary  for  the  end  in  view — ^have  been  dropped, 
and  from  this  time  on  to  the  agrSgation  and  doctorat,  all  energies 

1  It  is  only  for  mathematical  or  scientific  students  that  such  a  break  occurs,  as  no  special  classes  are  pro- 
vided in  other  subjects  except  in  the  case  of  half  a  dozen  Paris  lyo^  which  have  classes  in  ''letters"  pre- 
paratary  for  entry  into  the  Eoole  Normale  Sup^ieure. 
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are  bent  in  the  direction  of  intense  specialization.  This  is  the  most 
pronounced  characteristic  of  French  education  to-day.  In  mathe- 
matics, instruction  now  occupies  12  instead  of  8  hours  per  week. 
New  points  of  view,  new  topics  and  broader  general  principles,  are 
developed  in  algebra  and  analysis,  trigonometry,  analytic  geometry, 
and  mechanics.  Physics  and  chemistry  are  taught  during  6  hours 
instead  of  5.  Add  to  these,  German,  2  hours;  French  Uterature,  1 
hour;  descriptive  geometry,  4  hours;  drawing,  4  hours.  After  one 
year  of  this  preparatory  training  the  616ve  passes  into  the  remarkable 
classe  de  math6matiques  sp^ciales. 

Eight  years  of  strenuous  training  have  made  this  class  possible 
for  the  young  man  of  17  or  18  years  of  age,  who  is  confronted  with  no 
less  than  34  hours  of  class  and  laboratory  work  per  week  and  no  limit 
as  to  the  number  of  hours  expected  in  preparing  for  the  classes. 
The  program  seems  a  well-nigh  impossible  performance  for  one  year. 
Surely  no  other  country  can  show  anything  to  compare  with  it. 

It  would  be  interesting  to  consider  fully  the  mathematical  program 
as  given  at  the  end  of  the  plan  d'6tude,  but  I  shall  hastily  refer  to 
only  a  few  of  the  subjects  treated.  In  algebra  and  analysis  we  find 
developed  the  fundamental  ideas  concerning  irrational  numbers,  con- 
vergency  and  divergency  of  series,  the.  elements  of  the  theory  of 
fimctions  of  a  real  variable,  power  series,  their  multipUcation  and 
division,  their  differentiation  and  integration  term  by  term,  Taylor's 
formula,  the  theory  of  algebraic  equations,  including  symmetric 
functions,  but  omitting  the  discussion  of  infinite  roots.  The  latter 
part  of  the  course  treats  of  differentiation  of  functions  of  several 
variables,  elementary  ideas  concerning  definite  integrals,  integration 
of  such  functions  as  are  considered  in  a  first  calculus  course  of  the  best 
American  coU^es,  rectification  of  curves,  calculation  of  volumes, 
plane  areas,  moments  of  inertia,  centers  of  gravity,  differential 
equations  of  the  first  order,  solutions  of  simpler  differential  equations 
of  the  second  order  which  occur  in  connection  with  problems  of 
mechanics  and  phj^ics.  Whenever  possible  in  the  discussion  of 
these  topics  the  power  to  work  numerical  examples  is  emphasized. 

Plane  trigonometry  and.  the  discussion  of  spherical  trigonometry 
through  the  law  of  cosines  are  treated  in  class,  and  five-place  tables 
are  used. 

In  the  coiUBe  on  analytic  geometry  there  is  given  a  thorough  dis- 
cussion of  equations  of  the  second  degree,  of  homography  and  anhar- 
monic  ratios  as  they  enter  into  the  discussion  of  curves  and  surfaces 
of  the  second  degree,  of  points  at  infinity,  asymptotes,  foci,  triUnear 
coordinates,  curvature,  concavity  and  convexity,  envelopes,  evolutes. 
The  professor  also  discusses  thoroughly  the  various  questions  con- 
nected with  the  treatment  of  quadric  surfaces  and  less  completely, 
the  theory  of  sm^aces  in  general,  of  space  curves,  osculating  planes, 
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curvature  of  surfaces.  The  elements  pf  the  theory  of  unicursal  curves 
and  surfaces  and  of  anallagmatic  curves  and  surfaces  are  also  taken  up. 

So  also,  we  find  broadly  arranged  programs  m  mechanics  and 
descriptive  geometry.  The  whole  number  of  class  hours  per  week  is 
broken  up  as  follows:  ' 

Mathematics,  15;  phyedce,  7  (2  in  laboratory);  chemistry,  2;  descriptive  geometry, 
4;  drawing,  4;  German,  2;  French,  1.  The  scope  of  the  mathematical  work  may  be 
judged  from  some  books  which  were  prepared  with  the  needs  of  such  a  class  especially 
in  view:  B.  Niewenglowski,  Cowr»  cTalg^bre,  I,  382  pp.;  II,  508  pp.;  supplement— G. 
Papelier  Prids  de  gSomitrie  analytique^  696  pp. — Girod,  Trigononiktrie,  495  pp. — ^P. 
Appell,  Cours  de  micanique,  650  pp. — X,  Antomari,  Coura  de  gSorrUtrie  descriptive^ 
619  pp. 

If  anything,  this  list  xmderestimates  the  work  actually  covered* 
by  those  who  finally  go  out  from  the  class.  Tannery's  Lefons  d  cigi- 
Ire  et  analyse  (I,  423  pp.;  II,  636  pp.),  might  well  replace  Nieweng- 
lowski's  work;  while  Niewenglowski's  Cours  de  giomStrie  anaiytique 
(I,  483  pp.;  II,  292  pp.;  Ill,  569  pp.)  represents  the  standard  almost 
as  nearly  as  PapeUer's  volume.  Another  treatise  on  mechanics 
widely  used  is  that  of  Humbert  and  Antomari. 

When  we  further  realize  that  the  main  parts  of  the  books  in  this 
list,  which  represents  the  work  for  only  one  of  a  half  dozen  courses, 
are  covered  by  the  professor  in  about  15  months — the  last  three 
months  of  the  second  year  are  given  over  to  drill  in  review  and 
detail — ^we  begin  to  get  some  conception  of  what  the  classe  de 
math^matiques  sp^ciales  really  stands  for.  In  his  instruction  the 
professor  is  officially    recommended" — 

not  to  overload  the  coureee,  to  make  considerable  use  of  books,  not  to  abuse  general 
theories,  to  expound  no  theory  without  numerous  applications  dealt  with  in  detail, 
to  commence  invariably  with  the  more  simple  cases,  those  most  easy  to  understand, 
leading  up  finally  to  the  general  theorems.  Among  the  applications  of  mathematical 
theory,  those  which  present  themselves  in  mathematical  physics  should  be  given 
the  preference,  those  which  the  young  people  will  meet  later  in  the  course  of  their 
studies  either  theoretical  or  practical.  Thus,  in  the  construction  of  curves,  choose  as 
examples  those  curves  which  present  themselves  in  physics  and  mechanics,  as  the 
curves  of  Van  der  Waals,  the  cycloid,  the  catenary,  etc. — ^in  the  theory  of  envelopes 
choose  those  examples  of  envelopes  which  are  met  in  the  theory  of  cylindrical  gear- 
ing—«nd  so  on.  The  pupils  should  be  trained  to  reason  directly  on  the  particular 
cases  and  not  to  apply  the  formul®.  To  siun  up,  the  aim  should  be  to  develop  the 
pupil's  judgment  and  initiative,  not  his  memory. 

The  success  of  a  class  is,  by  happy  arrangement,  not  left  to  depend 
wholly  upon  a  single  man.  Take,  for  example,  lyc6e  St.  Louis  in 
Paris.  It  is  the  greatest  preparatory  school  for  the  Ecole  Normale 
Supfirieure  and  the  ficole  Polytechnique.  There  are  four  classes  de 
math^matiques  sp6ciales,  and  for  aU  the  members  of  these  classes, 
conferences,  interrogations,  and  individual  examination  are  organ- 

1  That  is,  much  more  than  what  is  called  for  by  examination  questions  is  studied.  The  students  find 
truth  in  the  adage:  Qui  pent  U  plus  peut  le  moiru. 
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ized.  These  exercises,  which  are  complementary  to  the  daily  in- 
struction, are  conducted  by  one  of  the  professors  in  the  lyc6e,  or 
by  one  of  another  lyc6e,  or  by  one  of  those  from  the  College  de  France, 
the  Sorbonne,  the  ficole  Polytechnique,  or  the  ficole  Normale.  In- 
capable students  are  thus  speedily  weeded  out,  a  marked  solidity  of 
the  training  is  attained  and,  perhaps  most  valuable  of  all,  the  inter- 
est of  the  pupil  is  sustained  at  a  high  pitch. 

With  the  end  of  the  year  the  pupil  has  his  first  experience  of  a 
concours  or  competitive  examination.  Previously  he  has  foimd 
that  it  was  necessary  only  to  make  a  certain  percentage  in  order  to 
mount  to  the  next  stage  in  his  scholastic  career;  but  now  it  is  quite 
different.  In  1908,  1,078  pupils  thed  for  admission  to  the  Ecole 
Polytechnique,  but  only  200,  or  19.5  per  cent,  were  received;  for 
the  department  of  science  in  the  Elcole  Normale  Sup6rieure,  22  out 
of  274,  or  8  per  cent,  succeeded.  In  each  case  the  number  was  fixed 
in  advance  by  the  Government  according  to  the  capacity  of  the 
school;  the  fortimate  ones  were  those  who  stood  highest  in  the  exam- 
inations, written  and  oral.  In  the  case  of  the  £)cole  Polytechnique, 
the  written  examinations  were  held  in  all  the  lyc6es  Which  had  a 
classe  de  math^matiques  sp6ciales.  The  387  candidates  declared 
"admissible"  were  then  examined  orally  at  Paris,  and  from  them  the 
200  were  chosen.  Similarly  for  the  ficole  Normale,  the  written 
examinations  are  conducted  at  the  seats  of  the  various  academies 
and  the  oral  at  Paris.  Since  1904  the  concours  passed  by  students 
wishing  to' enter  the  ficole  Normale  has  been  that  for  the  stipends 
known  as  bourses  de  licence,*  open  to  candidates  of  at  least  18  years 
of  age  and  not  more  than  24.  Certain  dispensalj^ons  in  the  matter 
of  age  are  sometimes  granted.  The  value  of  the  bourse,  for  the  sec- 
tion of  science,  is  from  600  to  1,200  francs  a  year  and  is  intended  to 
help  the  students  to  prepare  for  the  licence  and  other  examinations 
required  of  prospective  professors  in  the  lyc6es  and  imiversities. 
The  candidates  leading  the  list  in  the  concours  are  sent  to  the  £cole 
Normale  Sup6rieure  for  from  three  to  four  years.  It  is  necessary 
for  the  six  o^  seven  other  boursiers  to  prepare  for  future  examina- 
tions at  the  various  imiversities  of  the  Provinces.  Their  bourses 
last  regularly  for  two,  and  exceptionally  for  three,  years. 

But  to  return  to  the  students  of  the  classes  de  math^matigues 
sp6ciales.  At  the  end  of  the  first  year,  when  18  or  19  years  old,  they 
usually  present  themselves  for  the  concours  of  both  the  bourse  de 
licence  and  the  £cole  Polytechnique,  the  examinations  in  the  former 
being  more  strenuous  and  searching.  Only  from  2  to  5  per  cent 
succeed  on  the  first  trial.  The  others  then  go  back  to  the  lyc6e  and 
take  another  year  in  the  classes  de  math6matiques  sp6ciales.  Many 
points  not  fully  understood  before  are  now  clear,  and  at  the  end  of 

A  The  mathematical  questions  at  the  concours  of  1913  are  given  in  Appendix  C. 
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the  second  year  from  25  to  28  per  cent  are  successful.  The  persever- 
ing of  those  who  fail  again  return  to  their  classe  and  try  still  a  third 
time  (the  last  permitted  for  the  bourse  de  licence) ;  but  it  is  a  matter 
of  record  that  less  than  one-half  of  those  who  enter  the  classe  de 
math^matiques  sp6ciales  succeed  even  with  three  trials.  This  is 
usually  the  last  trial  possible  for  entry  into  the  ficole  Polytechnique, 
as  the  yoimg  man  who  has  passed  the  age  of  21  on  the  1st  of  January 
preceding  the  concours  may  not  present  himself.  The  remainder 
of  the  students  either  seek  for  entrance  into  Government  schools 
with  less  severe  admission  requirements,  and  thus  give  up  their 
aspirations  to  become  mathematicians,  or  else  continue  their  studies 
at  the  Sorbonne  or  other  university.  The  candidate  who  heads  the 
Ust  in  each  of  these  concours  has  his  name  widely  published.  In 
the  case  of  the  bourse  de  licence  he  is  called  the  cacique j  and  he  very 
frequently  tops  also  the  ficole  Polytechnique  list. 

If  the  work  in  the  classe  de  math^matiques  sp^ciales  is  so  enor- 
mously difficult^  that  only  2  to  5  per  cent  of  its  members  can,  at  the 
end  of  one  year,  meet  the  standard  of  requirements  of  the  examina- 
tions for  which  it  prepares,  why  is  not  the  instruction  spread  over 
two?  Since  nearly  all  the  mathematical  savants  who  now  shed 
luster  on  France's  fair  fame  have  passed  from  this  remarkable  class 
on  the  first  trial,  there  can  be  no  doubt  that  the  answer  to  this 
question  may  be  found  in  the  fact  that  the  French  Government  ever 
seeks  her  servants  among  the  6hte  of  the  nation's  intellectuals. 

Those  who  pass  from  the  classe  de  math6matiques  sp^ciales  at 
the  early  age  of  18  years  are  not  i  u  iierous,  but  Borel  and  Picard 
are  such  men,  while  Goursat  entered  the  filcole  Normale  Sup6rieure 
at  17  years  of  age.  For  the  average  boy  the  lyc6e  course  is  heavy, 
and  more  than  once  he  may  have  to  halt  in  order  to  repeat  a  year. 
The  system  of  training  is  largely  formulated  to  develop  to  the  full 
the  powers  of  the  briUiant  boy  and  to  promote  his  rapid  advance- 
ment. For  su  'h  youths  poverty  is  no  deterrent.  Every  lyc6e  has  a 
numbar  of  bursaries  (covering  all  exi>enses)  which  it  distributes  to 
just  such  boys  coming  with  distinguished  records  from  the  prim'kry 
schools.  If  the  boy's  record  is  sustained,  renewal  of  his  bursary 
from  year  to  year  is  assured. 

There  has  been  occasion  to  point  out  the  strong  influence  which 
the  ficole  Normale  Sup6rieure  and  ficole  Polytechnique  exert  on  the 
careers  of  the  flower  of  the  French  youth;  how  that  instead  of  entQr- 
ing  the  university  on  passing  the  baccalaur^at,  as  in  America  or  in 
Germany — 

they  seek  to  enter  these  schools.  The  reason  for  this  is  not  difficult  to  find.  The 
ficole  Polytechnique  which  prepares  its  pupils  as  military  and  naval  engineers, 

Cf.  P.  AppeU,  "Sur  la  classe  de  math^matiques  sp^clales,"  L' Erueignement  mathimatiqueSf  vol.  2, 
'    ^   1900,  pp.  340-346. 
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artillery  officers,  civil  engineers  in  Gk>veminent  employ,  telegraphists  and  ofiScials 
of  the  Government  tobacco  manufactories,  offers  all  of  its  graduates  a  career  which 
is  at  once  rapid,  brilliant,  and  certain.  The  ficole  Normale  practically  assures  its 
graduates  at  least  a  professorship  in  a  lyc^e  and  prepares  its  students  for  this  or 
for  a  university  career,  better  and  more  rapidly  than  the  university  can  do  it. 

Let  m  suppose  that  our  future  mathematical  professor  in  the 
lyc6e  is  one  of  the  11  mathematical  students  who  is  successful  in 
getting  into  the  ficole  Normale  in  a  given  year.  He  studies  there 
for  three  years  and  receives  special  drill  in  pedagogy;  simultaneously 
he  also  hears  courses  of  lectures  at  the  Sorbonne  *  and  at  the  College 
de  France.'  Almost  the  whole  purpose  of  the  drill  and  instruction 
is  to  prepare  for  two  examinations,  the  Ucence  and  the  agr^gation. 

The  diploma  Licence  es  Sciences,  which  is  necessary  for  all  those 
who  take  up  secondary  teaching,  is  granted  to  those  who  have  three 
"certificats"  in  anyone  of  three  groups  of  subjects.  Our  mathema- 
tician is  examined  in  the  following  subjects:  (1)  Differential  and 
int^ral  calculus;  (2)  rational  mechanics;  (3)  general  physics  or 
some  advanced  topic  in  mathematics.  The  examinations  may  be  taken 
singly  in  July  or  in  November;  each  examination  successfully  passed 
entitles  the  student  to  a  certificat  for  that  subject.  The  examin- 
ation consists  of  three  parts,  ipreuve  ecritey  ipreuve  'pratique,  Spreuve 
orale.  The  first  two  are  written  examinations  of  about  four  hours 
each.  Theoretic  considerations  abound  in  the  6crite,  while  nimierical 
calculation  is  characteristic  of  the  pratique.  The  oral  lasts  for 
15  to  20  minutes  and  is  held  before  a  jury  of  those  professors  who 
have  the  whole  examination  in  charge.  The  pass  mark  is  50  per 
cent. 

To  understand  juat  what  is  imphed  in  the  possession  of  the  di- 
ploma, Licence  is  Science,  let  us  consider  the  value  of  such  a  certificat 
as  that  m  differential  and  integral  calculus.  To  prepare  for  the 
examination  in  this  subject  at  the  Sorbonne  (and  the  methods  at 
other  universities  in  France  are  Uttle  different)  the  candidate  attends 
three  courses  during  the  preceding  year.  The  first  of  these  consists 
of  about  60  lectures  of  70  minutes  each  on  differential  and  integral 
calculus  by  Goursat;  in  the  second,  30  lectures  of  one  hour  each  on 
applications  of  analysis  to  geometry  are  given  by  another  professor; 
the  third  course  is  made  up  of  60  lectures  of  about  70  minutes  each 
on  problems  illustrative  of  the  above  100  lectm*es.  In  this  way 
practically  all  of  the  first  volume  and  a  portion  of  the  second  volume 
of  Goursat's  Cours  d^analyse  matJiemcUique  is  discussed.  Upon 
this  work  the  examination  for  the  first  certificat  is  based.    In  a 

^  The  Borboone  is  the  name  of  a  building  in  the  University  of  Paris  where  the  instruction  in  scienoe  and 
letters  is  given. 

*  The  Col!^  de  France,  founded  in  the  sixteenth  century,  is  independent  of  the  general  educational 
srbeme  but  ranks  higher  than  any  of  the  universities.  Two  or  three  courses  in  pure  and  applied  mathe- 
matics are  ofl^red  each  year.  In  them  the  lecturers  usually  set  forth  original  developments  of  the  sub- 
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similar  way  there  are  three  courses  each  in  preparation  for  the  exam- 
inations to  secure  the  certificats  in  rational  mechanics  and  general 
physics.  There  is  probably  no  graduate  school  in  America  where 
the  student  attains  such  a  comprehensire  g^asp  and  mastery  of  these 
subjects. 

Unlike  the  baccalaur^at  and  the  licence,  the  agr^ation  is  a  com- 
petitive examination  and  is  conducted  by  the  State.  The  number 
who  become  agr6g6s  each  year  is  fixed  in  advance  by  the  minister 
of  pubUc  instruction  according  to  the  needs  of  the  lycfies  in  the 
country.  This  number  in  recent  years  has  been  about  14;  the  num- 
ber of  candidates  is  usually  about  80.  Our  candidate  for  this  exam- 
ination must  have  four  certificate:  (1)  Differential  and  int^al 
calculus;  (2)  rational  mechanics;  (3)  general  physics;  and  (4)  a  sub- 
ject chosen  at  pleasure  in  the  advanced  mathematical  fields  in  which 
courses  are  offered. 

To  pass  the  agr^gation  our  future  professor  disposes  of  his  ihree 
years  as  follows:  During  each  of  the  first  two  years  he  passes  the 
examinations  for  two  of  the  four  certificats.  With  these  successfully 
taken  he  turns  his  whole  attention  to  preparing  for  the  agr6gation 
proper.  This  examination  is  unique  in  its  difficulty  and  exactions. 
As  it  is  organized  for  selecting  the  most  efficient  young  men  in  the 
country  to  take  charge  of  the  mathematical  classes  in  the  lyc6es, 
the  examination  turns  largely  on  the  subjects  there  taught.  It 
consists  of  Spreuves  priparutoirea  and  Spreuves  definitives.  The 
former  are  four  written  examinations,  each  of  seven  consecutive  hours 
in  length  (7  a.  m.  to  2.  p.  m.).  The  first  two  of  these  are  on  subjects 
chosen  from  the  program  of  the  lyc4e  in  math^matiques  6l6mentaires 
and  math6matiques  sp6ciales.  The  last  two^  based  on  the  work  of 
the  candidates  in  the  universities,  are  a  composition  on  analysis  and 
its  geometric  applications  and  a  composition  on  rational  mechanics.^ 
The  Spreuves  are  held  at  the  seats  of  the  various  academies  of  France. 
Those  who  have  reached  a  sufficiently  high  standard  are  declared 
''admissible."  Their  number  is  usually  a  Uttle  less  than  twice  the 
possible  number  to  be  finally  received.  They  must  present  theror 
selves  at  Paris  for  the  Spreuves  definitives.  These  consists  of  two 
written  examinations  and  two  lemons  or  specimens  of  class-room 
instruction.  The  written  tests  are  an  6preUve  de  g^om^trie  descrip- 
tive, and  a  calcul  num^rique.  Their  duration  is  fixed  by  the  jury, 
but  it  is  usually  four  hours  for  each.  A  lepon  is  supposed  to  be 
the  treatment  of  some  topic  such  as  a  professor  might  give  (dur- 
ing three-fourths  to  one  hour)  in  a  lycfie.  The  subjects  are  drawn 
by  lot  and  are  taken  from  the  programs  of  the  following  classes: 
(a)  Math^matiques  spficiales;  (6)  Seconde,  Premifere  C,  D,  and  Math6- 

1  Copies  of  examination  questions  and  of  the  program  of  a  conoours  may  be  oonsolted  in  Appendix  D. 
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matiques  A,  B.  For  each  leeson  the  candidate  has  four  hours  to 
think  over  what  he  is  going  to  say.  No  help  from  hook  or  other 
source  is  permitted.  The  xmfortimate  who  has  Uttle  to  say  is  speed- 
ily "adjourned.'' 

The  agr6g^s  are  those  specially  prepared  hy  the  State  for  the 
positions  of  professeurs  titulaires  in  the  lyc4es.  Although  this  title 
is  not  conferred  regidarly  till  the  agr6g6  has  completed  his  twenty- 
fifth  year,  those  who  are  yoimger  receiye  temporary  appointment, 
for  every  agr6g6  may  demand  a  position  as  his  right.  The  salaries 
vary  according  to  the  "classe"  of  the  professor.  At  Paris  the  lowest 
salary  is  6,000  francs  per  year,  and  the  highest,  9,500.  In  this  range 
seven  classes  are  represented;  six,  each  differing  from  the  one  before  by 
500  francs,  and  the  hors  dasse,  for  which  the  salary  is  9,500  francs. 
Promotion  from  one  class  to  another  takes  place  by  selection  and  by 
seniority.  From  the  sixth  (the  lowest  classe)  to  the  third,  the 
number  of  those  who  can  be  advanced  each  year  by  selection  is  equal 
to  the  nimiber  which  can  be  advanced  by  seniority.  In  the  second 
and  first  classes  two  advancements  may  be  made  by  selection  to  one 
by  seniority.  Those  named  for  the  hors  classe  are  advanced  by 
selection  alone.  The  promotions  are  made  at  the  end  of  each  calen- 
dar year,  and  take  place  so  that  there  are  always  20  per  cent  of  them 
in  the  sixth  classe,  18  in  the  fifth,  18  in  the  fourth,  16  in  the  third, 
14  in  the  second,  and  14  in  the  first.  This  arrangement  is  ob- 
viously a  happy  one,  both  by  way  of  recognition  of  the  merits  of  the 
uniisually  successful  teacher,  as  well  as  those  of  one  whose  service  is 
rather  characterized  by  faithfulness. 

In  addition  to  the  professeurs  titulaires  there  are  professeurs 
chai^  de  cours,  who  are  usually  selected  from  those  who  have  been 
students  at  the  £cole  Normale  and  those  admissible  to  the  agr^gation, 
who  fail  to  become  agr6g6s.  After  20  years  of  service  they  may 
become  professeurs  titulaires  and  receive  the  salaries  we  have  indi- 
cated above.  The  Government  has,  however,  recently  passed  a  law 
which  gives  a  higher  reward  to  the  agr6g6.  It  is  to  the  effect  that 
500  francs  per  year  shall  be  added  to  the  regular  salary  of  every 
agr6g6.   The  real  range  of  salaries  mentioned  above  is,  then,  6,500  to 

'  10,000  francs;  in  the  provinces  this  reduces  to  4,700  to  6,700.  For 
the  professeurs  chargfe  de  coiu^  the  salaries  at  Paris  vary  from  4,500 
to  6,000  francs;  in  the  provinces,  from  3,200  to  5,200.*    In  the  premier 

^  cycle  the  professors  have  12  hours  of  teaching  per  week,  in  the  second 
cycle  and  classe  de  math^matiques  sp^iales,  14  to  15  hours.  Except 
for  correcting  exercises  and  filling  out  reports,  the  professors  have 
absolutely  no  obligations  outside  of  dass  hours.  They  do  not  live 
in  the  lyc^es.   The  superintendence  of  the  study  of  the  pupils  is 

I  me  ttodtrntf  U  noeni  l^giilfttioii  is  to  Ixolnde  from  the  \yo6M  all  profenocB  who  are  not  agNfia. 
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carried  on  by  repetiteurs,  the  more  advanced  of  whom  receive  at 
Paris  2,600  to  4,600  francs  for  36  hours'  service  per  week. 

Attractions  connected  with  a  professorship  in  a  lyc6e^  are  that 
the  remuneration  is  ample  to  live  on  comfortably,  that  the  work  is 
not  onerous  and  often  quite  decidedly  inspiring,  that  colleagues  sxe 
brilliant  specialists  in  the  same  or  other  lines  of  study,  that  the 
professorships  are  positions  of  honor  and  prominence  in  the  commu- 
nity, and  that  the  incumbents  are  in  demand  in  many  ways  which 
frequently  materially  increase  their  regular  income.  In  general 
the  charge  of  the  classe  de  math6matiques  sp6ciale,  enrolling  in  its 
membership  the  pick  of  the  French  youth  of  mathematical  bent, 
is  confided  only  to  a  professor  in  the  first  or  hors  classe,  but  to  this 
position  all  may  aspire. 

With  inducements  such  as  these  it  causes  no  surprise  to  learn  that 
France  draws  to  the  development  of  her  system  of  secondary  educa- 
tion much  of  the  best  mathematical  talent  in  the  country. 
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{Transaaions  and  Proceedings  of  the  Royal  Society  of  Canada  for  1910,  IV,  89-152);  (2) 
"Mathematical  Instruction  and  the  Professors  of  Mathematics  in  the  French  Lycees 
for  Boys"  (School  Science  and  Mathematics,  1913,  XIII,  43-56;  105-117). 

» In  normal  times  men  only  are  allowed  to  teach  in  lyc^  for  boys,  but  104  women  were  employed  in 
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In  1913  Germany  or  the  German  Empire  was  third  among  European 
coimtries  in  area  and  second  in  population,  being  next  after  Russia 
and  Austria-Hxmgary  in  area,  and  second  only  to  Russia  in  population. 
Pohtically  the  Empire  is  composed  of  26  States  and  divisions:  The 
four  Kingdoms — Prussia,  Bavaria,  Saxony,  and  Wurttemberg;  six 
Grand  Duchies,  the  largest  of  which  are  Baden  and  Mecklenburg- 
Schwerin;  five  Duchies,  of  which  the  largest  is  that  of  Brunswick; 
seven  Principalities;  the  three  free  towns  of  Lubeck,  Bremen,  and 
Hamburg;  and  the  Imperial  Territory,  Alsace-Lorraine,  which  is  about 
the  same  size  as  the  Grand  Duchy  of  Baden.  The  Kingdoms  embrace 
more  than  four-fifths  the  area  of  the  Empire,  which  is  upward  of 
208,000  square  miles.  Prussia  alone  exceeds  three-fifths,  and  its 
population  of  approximately  40,000,000  people  is  but  Uttle  less  than 
two-thirds  that  of  the  Empire. 

There  is  no  such  centralization  of  education  in  Germany  as  in 
France.  The  only  pgint  of  direct  contact  between  the  Empire  and 
education  lies  in — 

the  mutual  undertaking  of  the  federated  States  to  bring  the  law  of  compulsory  attend- 
ance to  bear  upon  all  subjects  of  the  Empire  resident  within  their  respective  borders. 
Of  far  greater  moment  is  the  moral  influence  exerted  upon  the  other  States  by  the 
Prussian  hegemony,  in  virtue  of  which  the  Prussian  educational  system  comes  to  be 
in  all  essential  characteristics  typical  and  representative  of  Germany  as  a  whole. 

In  Prussia  the  highest  educational  authority  is  the  minister  of 
spiritual  and  educational  aflfairs,*  who  is  appointed  by  the  King. 
He  is  usually  a  jurist  by  profession  and  represents  his  department 
in  the  Prussian  Parliament. 

His  individual  obligations  are  numerous.  He  has  charge  of  the  financial  affairs  of 
his  own  department;  appoints,  with  the  Approval  of  the  Crown,  counselors  and  other 
officials;  confers  titles  upon  teachers,  ratifies  their  appointments,  and  makes  promo- 
tions, except  when  this  right  has  been  granted  to  other  authorities;  and  he  is  the 
court  of  final  appeal  in  all  matters  connected  with  this  branch  of  government.' 

The  ministry  of  spiritual  and  educational  affairs  is  organized  into 
departments  of  ecclesiastical  affairs  and  education.  The  direction  of 
the  department  of  education  devolves  upon  imder-secretaries,  who 
are  the  minister's  deputies,  associated  with  30  to  35  special  coimsel- 
ors;  10  or  15  assistants  are  also  attached  to  the  department.  It 

1  Ponnerly  this  officer  was  minister  of  religious,  educational,  and  medicinal  affairs,  but  in  1911  the  depart- 
ment of  public  health  was  organised  as  a  separate  bbdy.  The  demand  for  a  separate  ministry  of  education 
is  insistent. 

>  J.  B.  RosseU,  Oeman  Wghir  Sekoolt,  new  edition,  New  York,  1907,  p.  112.  I  have  been  more  thaa 
OBoe  Indebted  to  this  very  interesting  and  yahiable  wcrk. 
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consists  of  two  main  divisions:  The  one  which  *'has  charge  of  com- 
mon schools^  normal  schools,  high  schools  for  girls,  and  institutions 
for  the  education  of  defective  children";  the  other  which  exercises 
supervision  of  higher  education,  including  universities  *  and  second- 
ary schools. 

The  immediate  administration  and  supervision  of  secondary  edu- 
cation in  each  of  the  13  Provinces  of  Prussia  is  delegated  to  a  pro- 
vincial school  board,'  which  is  composed  of  four  or  five  coimselors 
selected  by  the  minister  from  among  directors  of  training  colleges 
and  Gymnasien.  The  provincial  Ober-Pr&sident  is  chairman  of  the 
board  by  virtue  of  his  office. 

Among  other  duties  prescribed  for  the  board  are: 

The  establishment  of  regulations  for  conducting  final  examinations  (Maturlt&tspril- 
fungen  or  ReifeprHfungen)  and  revision  of  reports  of  the  same. 

Inspection,  revision,  and  direction  of  the  reports  of  those  higher  schools*  which 
admit  to  the  university. 

Appointment,  dismissal,  suspension,  and  discipline  of  higher-school  teachers  (not 
directors). 

SECONDARY  SCHOOLS. 

The  official  classification  of  secondary  schools  in  Prussia  is  in  accor- 
dance with  the  curricula,  and  the  following  types  are  recognized:  I. 
Classical  schools:  (a)  Gynmasium,  with  nine  years'  course;  (6) 
Progymnasium,  with  six  years'  course.  II.  Modem  schools:  (a) 
"With  Latin  but  without  Greek  (semiclassical) — (i)  Realgymnasium 
(nine  years'  course),  (ii)  Realprogymnasiimi  (six  years'  course);  (b) 
without  Latin  or  Greek  (nonclassical) — (i)  Oberrealschule  (nine 
years'  course),  (ii)  Realschule  (six  years'  course). 

The  three  leading  types  of  secondary  schools  are:  Gymnasium, 
Realgymnasium,  and  Oberrealschule.  The  following  are  the  names, 
of  the  classes  and  their  abbreviated  forms: 

Lower  stage:  Upper  stage: 

Sexta  VI  ,       Obersekunda  O  II  or  II  A. 

Quinta  V         Unterprima  U  I  or  I  B. 

Quarta  IV         Oberprima  O  I  or  I  A, 

Intermediate  stage: 

Untertertia  U  III  or  III  B 

Obertertia  GUI  or  III  A 

Untersekxinda  U  II  or  II  B 


tin  Prussia  there  are  10  universities,  namely,  those  at  Berlin,  Bonn,  Breslan,  GotUngen,  Greibwald, 
Halle,  Kiel,  Konigsberg,  Marburg,  and  Munster;  in  the  whole  Empire  there  are  21.  The  others  are  situ- 
ated in  the  Kingdom  of  Bavaria,  at  Erlangen,  Munich,  and  Wurzburg;  in  Saxony,  at  Leiptig;  In  Wurt- 
temberg,  at  Tubingen;  in  the  Grand  Duchy  of  Baden,  at  Freiburg  and  Heidelberg;  in  the  Grand  Duchy 
of  Hesse,  at  Giessen;  in  the  Grand  Duchy  of  Mecklenburg-Schwerin,  at  Rostock;  in  the  Grand  Dochy  of 
Saxe-Weimar,  at  Jena;  and  at  Stiassburg,  in  Alsace.  The  universi^  at  Frankfort,  Hesse,  was  opened  In 
the  autumn  of  1914. 

*  Provinxialschulkollegfum. 

I  In  Germany  secondary  schools  are  called  "higher"  schools  (hi^er  than  the  elementary  sohools). 
and  institutions  of  university  rank  are  called  "high  "  schools. 
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The  schools  with  six-year  courses  lack  the  ''upper  stage''  and  are 
usually  found  in  cities  unable  to  support  the  full  course.^ 

Pupils  usually  enter  all  of  these  schools  at  the  mininium  age  of  9 
and  spend  one  year  in  each  class,  although  some,  requiring  more  time 
to  complete  the  work,  remain  longer.  To  enter  a  Gymnasium  the 
pupil  must  have  had  a  three  years'  preparatory  course  in  reading, 
writing,  arithmetic,  and  religion.  This  course  may  be  obtained  in 
the  elementary  public  or  private  schools,  or  in  the  special  Vorschulen 
connected  with  the  Gymnasium.  These  are  preferred  by  the  wealth- 
ier classes.' 

The  Gymnasium  is  a  classical  stronghold;  French  is  the  required 
modem  language,  English  being  an  optional  subject.  About  one- 
half  of  the  304  lesson  hours  in  a  week  ■  of  the  course  in  the  Gym- 
nasium are  devoted  to  hnguistic  study.  Apart  from  cultural  devel- 
opment, the  course  is  intended  to  prepare  students  for  university 
specialization  in  either  arts  or  sciences. 

The  aim  of  the  Realgyinnasium  is  "to  give  the  youth  a  liberal  edu- 
cation foxmded  especitJly  on  instruction  in  the  modem  languages, 
mathematics,  and  the  natural  sciences."  English  takes  the  place  of 
Greek  in  the  Gymnasium  program,  and  more  time  is  devoted  to 
French  and  natural  sciences. 

In  the  Realschule  and  Oberrealschule  the  pupils  receive  broad 
preparation  for  business  careers.  With  this  end  in  view  the  study  of 
modem  languages  and  of  the  natural  sciences  is  emphasized. 

To  formulate  more  definitely  our  conceptions  of  Prussian  ideals  in 
standard  secondary  schools,  it  will  be  wdl  to  consider  the  program 
of  the  official  Lehrplan.  While  certain  optional  studies  are  offered, 
only  exceptional  students  attempt  them,  as  the  r^ular  work  is 
extremely  heavy.  From  IV  on,  in  all  of  the  schemes,  music  is  de- 
manded only  of  pupils  with  real  ability.  The  bracketed  niunbers  in 
two  of  the  tables  indicate  when  hours  may  be  differently  distributed. 

>  One  reason  for  the  success  of  the  six-year  schools  has  been  that  boys  who  graduate  from  them  are  granted 
the  much  prized  privilege  of  serving  only  one  year  in  the  army  and  of  entering  upon  the  career  of  an  oflloer 
in  caae  they  choose  the  army  as  a  profession."  Another  reason  is  that  large  business  houses  and  banks  fre- 
quently recruit  their  apprentices  from  such  graduates. 

*  In  the  public  elementary  schools  (5lfentUche  Volksschulen)  the  course  is  usually  laid  out  for  eight  years, 
and  attendance  of  all  children  is  compulsory  from  the  ages  of  6  to  14,  unless  a  child  attends  some  other  school 
or  receives  private  instruction.  The  Volksschulen  are  designed  to  train  good  dtizeas,  while  the  Vor- 
schulen and  Osnomasien  impart  Instruction  with  a  view  to  preparing  men  of  education  and  culture.  The 
cleavage  between  Volksschulen  and  "higher  schools''  has  been  much  criticised,  as  it  is  "  founded  wholly  upon 
a  basis  of  wealth.  The  child  who  passes  his  tenth  year  in  a  Volksschule  where  tuition  is  free,  instead  of  a 
Oymnashim  or  Realschule  where  a  tuition  fee  of  from  $30  to  $50  is  charged,  finds  himself,  as  a  rule,  per- 
manently entered  upon  a  career  in  which  university  attendance,  preparation  for  a  liberal  profession,  or 
qualification  for  any  of  the  higher  governmental  positions  is  definitely  prohibited."  (See  W.  S.  Learned, 
"  An  American  Teaoher'i  Tear  in  a  Prussian  Oymnasium."  A  Report  to  the  Carnegie  Foundation  for 
the  Advancement  of  Teaching.   Educational  Review,  1911,  p.  309.) 

•  A  lesson  hour  cootalns  about  47  minutes-  Clnooei  occur  on  6  days  of  the  week,  and  the  school  year  lasts 
about  40  weeks. 
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(gymnasium. 


SubjecK 


VI    V    ivuraoinunonuioi  TotaL 


Religion. 
German.. 


Greek  , 

French  , 

History  

GeonaphT  

Arithmetic,  algebra,  geometry,  and 

trigonometry  

Natural  science  

Writing  

Drawing  , 

G  ymnastlcs.  

Maslc.  


Total.. 


OPTIONAL. 


Drawing. 
Hebrew. . 
English.. 


[  I 
[1 
[  t 


2 

8 

[  I 

8 

[1 
[  t 


30 


34 


35 


35 


35 


Realgymnaiium. 


Subjects. 

VI 

V 

rv 

um 

era 

un 

on 

(JI 

01 

TotaL 

BEQUIRED. 

3 

2 

2 

2 

2 

2 

2 

2 

2 

19 

4 

3 

3 

3 

3 

3 

3 

3 

3 

28 

8 

8 

7 

5 

5 

4 

4 

4 

49 

5 

4 

4 

4 

[  1 

29 

3 

3 

3 

[  t 

[  t 

18 

2 

2 

2 

2 

17 

Arithmetic,  algebra,  i^eometry,  and 

2 

2 

2 

2 

2 

1 

u. 

u. 

11 

4 

4 

4 

5 

6 

5 

5 

5 

5 

42 

2 

2 

2 

2 

2 

4 

5 

5 

6 

29 

Writing  

2 

2 

4 

Drawing  

2 

2 

2 

2 

2 

2 

2 

2 

16 

Gymnastics  

3 

3 

3 

3 

3 

3 

3 

3 

3 

27 

2 

2 

2 

2 

2 

2 

2 

2 

2 

18 

Total  

30 

30 

34 

35 

35 

35 

30 

36 

86 

807 

OPTIONAL. 

2 

2 

2 

2 

OberreaUchule. 

Subjects. 

VI 

V 

rv 

ura 

era 

UII 

on 

UI 

01 

TotaL 

REQUIRED. 

3 

2 

2 

2 

2 

2 

2 

2 

2 

19 

5 

4 

4 

3 

•  3 

3 

4 

4 

4 

34 

6 

6 

6 

6 

6 

5 

4 

4 

4 

47 

5 

4 

4 

4 

4 

4 

25 

3 

2 

2 

2 

3 

3 

3 

Arithmetic,  algebra,  geometry,  and 

2 

2 

2 

2 

2 

1 

1 

1 

1 

il 

5 

5 

6 

6 

5 

5 

5 

5 

5 

47 

2 

2 

2 

2 

4 

6 

6 

6 

0 

36 

Writing  

2 

2 

2 

6 

2 

2 

2 

2 

2 

2 

2 

2 

16 

3 

3 

3 

3 

3 

3 

3 

3 

3 

27 

2 

2 

2 

2 

2 

2 

2 

2 

2 

18 

30 

30 

34 

35 

35 

35 

36 

36 

36 

307 

OPTIONAL. 

2 

2 

2 

2 
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Percentage  of  time  spent  an  different  subjects  in  the  typical  schools. 
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Bubjectt. 


Ral^ioii.  

Ocrman.  

Andflot  bmgnages. 
Modem  hnguages. 

Otography  


Oymiiik 
slum. 


<L2 
8.5 
34.2 
6.6 
6.6 

ao 


Roalgym- 
oashun. 


6i2 
9.1 
16iO 
16.3 
5.6 
3.6 


Ob«rreal- 
schule. 


6.2 
ILl 


23.6 
6.8 
4.6 


Subjects. 


Mathematics 

Sdenoe.  

Writing  

Drawing  


U.2 
6L0 
L3 
2.6 
8.9 
5.9 


Realgym-  Oberreal- 


13.7 
9.4 
L8 
6.2 
8.8 
6.9 


16.8 

1L8 
&0 
6.S 
8.8 
6.8 


The  extent  to  which  these  different  type  schook  appeal  to  the 
Prussians  appears  from  the  following  statistics: 

Number  of  schools  and  of  pupils. 


Classes  of  schools. 

Number  of  schools. 

Number  of  pupila. 

Feb.  1, 
1909. 

Feb.  1, 
1912. 

Feb.  1, 
1909. 

Feb.  1, 
1912. 

836 
138 
85 
35 
45 
169 

842 
168 
102 
30 
44 
177 

102,297 
41,202 
84,735 
4,497 
4,878 
33,360 

108,314 
60,819 
41,986 
3,787 
•4,346 
32,421 

These  figures  show  that  for  the  three-year  period  1909-1912  there 
was  little  change  in  the  number  of  Gymnasien  and  of  pupils  attend- 
ing them,  while  the  increase  in  this  respect  in  connection  with  Real- 
gymnasien  and  Oberrealschulen  was  very  striking.  There  seems 
little  reason  to  doubt  that  these  schools  will  outnimiber  the  Gym- 
nasien in  the  not  very  distant  futxu'e.  For  more  than  a  century  the 
Gymnasien  have  been  the  ''center  and  strength  of  the  German  school 
system;  and  while  schools  of  different  nature  have  been  established 
with  a  view  to  modem  economic  needs,  popular  prejudice  is  so  strong 
that  only  graduates  of  the  Gymnasien  are  regarded  as  cultxu'ed." 

In  1901  it  was  enacted  that  those  who  are  ''ripe/'  that  is,  those 
who  have  passed  the  Reifepriifungen  of  the  Gymnasien,  Realgym- 
nasien,  and  Oberrealschulen  should  be  admitted  to  practically  equal 
privileges,  with  respect  to  both  civil-service  preferment  and  university 
matriculation.  So  far  as  our  futxu'e  teacher  of  mathematics  is  con- 
cerned, he  may  have  entered  the  imiversity  from  any  one  of  the  higher 
schools,  but  if  he  had  any  teachers  of  Latin  and  Greek  in  the  second- 
ary schools  they  must  have  experienced  their  fundamental  training 
in  Grymnasien.  The  Reifeprufung  also  gives  the  right  of  admission 
to  the  technical  Hochschulen,  to  the  careers  of  officer  in  the  army  and 
navy,  and,  ultimately,  to  State  examinations  at  the  end  of  a  uni- 
versity or  technical  course.  Indeed,  it  is  almost  the  only  entrance 
"to  aU  higher  positions  of  honor  and  trust  in  the  service  of  the  State; 
and  social  recognition  in  which  it  is  held  is  •correspondingly  high." 
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To  obtain  a  clearer  idea  of  the  early  mathematical  training  the 
future  teacher  has  received,  as  well  as  better  to  appreciate  the  rela- 
tion between  the  teacher's  work  and  his  professional  training,  let  us 
briefly  consider  the  mathematical  content  of  Prussia's  secondary- 
school  courses  as  well  as  the  natxu*e  of  the  emphasis  in  their 
presentation. 

On  entering  Sexta  at  nine  years  of  age  the  boy  is  supposed  to 
have  the  abiUty  to  add,  subtract,  multiply,  and  divide  simple  whole 
nimibers.  The  general  scheme  of  the  programs  of  the  Realgymnasien 
and  Oberrealschulen  is  as  follows: 

VI  (four  or  five  hours,  weekly):  Arithmetic^  fundamental  operations  with  whole  num- 
bers; weights,  measures,  and  currency;  simple  tasks  in  decimal  fractions. 

V  (four  or  five  hours):  Arithmetic,  common  and  decimal  fractions;  rule  of  three. 
Geometry ,  propaedeutic,  "enough  to  get  the  pupils  looking  at  things  from  a 
geometric  point  of  view." 

IV  (foiur  or  six  hours):  Ariihirutic,  rule  of  three  problems  in  calculation  ol  profit  and 
loss,  interest,  discoimt.  Geometry,  lines  and  angles;  theory  of  triangles  and 
quadrilaterals.   AlgehrcL,  propaedeutic. 

UIII  (five  or  six  hours):  Arithmetic,  commercial.  Algebra,  reckoning  with  abstract 
quantities;  proportion;  equations  of  the  first  d^ree  with  one  unknown  quan- 
•  tity.  Geometry,  theory  of  quadrilaterals;  circle  and  area;  constructions. 

0  ni  (five  hours):  Algebra,  theory  of  powers  and  roots;  equations  ol  the  first  degret 
in  several  unknowns;  simple  equations  of  the  second  degree  in  one  unknown. 
Geometry,  proportion;  theory  of  similitude;  the  length  of  a  drcumfer^ce. 

XJ  II  (five  hours):  Algebra,  logarithms;  equations  of  the  second  degree;  graphs.  Ele- 
ments of  trigonometry.  Elements  of  solid  geometry  of  plane  and  line;  mensuia- 
tion;  oblique  parallel  projection. 

0  II  (five  hours):  Algebra,  arithmetic  and  geometric  progressions;  compound  intep- 
est  and  annuities;  imaginary  quantities;  reciprocal  and  binomial  equatums, 
harder  quadratic  equations.  Geometry,  hannonic  ranges  and  pencils;  radical 
axes;  centers  of  similitude;  power,  poles,  and  polars  of  circles.  Systematic 
treatment  of  solid  geometry.    Conclusion  of  plane  trigonometry. 

0  I  (five  hours)  and  U  I  (five  hours):  Algebra,  permutations  and  combinations,  witii 
applications  to  the  theory  of  probabilities;  binomial  theorem  for  any  exponent; 
the  most  important  series,  exponential,  logarithmic,  sine,  cosine,  and  arith- 
metic series  of  second  order;  cubic  equations;  maxima  and  minima.  Descrip- 
tive geometry.  Geometrical  conies.  Analytic  geometry,  conic  sections.  Spherical 
trigonometry,  with  applications  to  mathematical  geography  and  spherical 
astronomy. 

It  is  only  in  a  general  way  that  such  a  synopsis  as  the  above  con- 
veys a  definite  idea;  this  can  be  more  adequately  derived  from  con- 
sulting some  such  texts  as  those  of  Heis;  and  Koppe-Diekmann.^  The 

I  E.  Heis:  Stunmlunff  wm  Beiapiden  und  Aufgaben  aut  der  allgemeinen  Arithmetik  uni  Algdna,  Kdln, 
1887.  Over  300,000  copies  of  this  famous  l^ook  have  been  sold:  the  one  hundred  and  eleyeath  edition  was 
published  in  1912.  Koppe-Diekmann's  Oeometrie  turn  Oebraucke  an  hSheren  UnUrrkhtsanttatten  (21. 
Auflage)  3  Telle.  Ausgabe  fOr  Reallehranstalten  6.  Auflage  der  neuen  Bearbeituag  von  J.  Diekmann. 
Essen,  1903.  There  is  probably  a  later  edition,  but  this  is  the  last  I  happen  to  have.  Plane  and  solid 
geometry,  plane  and  spherical  trigonometry,  geometrical  comics,  and  analytic  geometry  are  all  treated  in 
this  single  work. 

See  also  W.  Lietzmann,  8U>f  tmi  UeOude  der  RaumlehreutUenidUs  in  DefUtehiani  (IMUK,  Band  V, 
Heft  2),  Leipzig,  1912.  8+88  pp.;  B.  Hoffmann,  UaihemaUtche  Himmdtkunie  wti  nkdert  OeodAtU  an  dim 
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folkrvrmg  oflEidial  "Notes  on  method"  are  also  instructive." 

1.  In  the  higher  schooli  the  chief  object  of  the  mathematical  instructioii  is  to  pro- 
vide such  a  training  of  the  intellect  as  will  enable  the  pupil  to  apply  c(»rectly  in 
independent  work  Uie  ideas  and  knowledge  which  he  has  gained.  Therefore  in  all 
the  various  divisions  of  this  branch  the  aim  must  be  to  secure  a  clear  comprehension 
of  the  propositions  to  be  developed  and  of  their  proof,  as  well  as  practice  and  skill 
in  their  application.  Accordingly,  the  teacher  of  mathematics,  equally  with  the 
teacher  of  any  other  branch,  is  urged  to  use  every  opportunity  to  foster  a  proper  use 
of  the  mother  tongue,  and  this  point  is  most  particularly  to  be  rememb^ed  in  the 
correction  of  writtra  work,  especially  of  more  independent  work  done  at  home,  which 
in  the  upper  classes  is  to  be  done,  as  a  rule,  every  fdur  weeks,  in  addition  to  the  usual 
claas  exercises. 

2.  The  instruction  in  geometry  begins  with  a  preparatory  course,  which,  starting 
with  the  consideration  of  simple  bodies,  develops  the  power  of  observation  and  at 
the  same  time  gives  the  pupil  opportunities  for  gaining  practice  in  the  use  of  compasses 
and  ruler. 

3.  In  all  schools  the  most  careful  attention  is  to  be  given  to  practice  in  problems 
of  construction,  and  this  practice  must  accompany  the  instruction  up  to  the  highest 
classes;  but  any  problem  must  be  excluded  which  demands  for  its  solution  a  knowl- 
edge of  remote  principles  or  special  skill  in  execution.  By  means  ci  a  reasonable 
selection  of  exercises,  which  may  be  solved  by  common  methods  and  out  ci  ihp  materi- 
als already  at  the  pupil's  command,  and  through  the  clearness  of  his  instruction,  the 
teacher  must  awaken  in  his  pupils  a  feeling  of  independent  capacity  and  use  to  the 
full  the  formative  force  of  such  exercises. 

4.  The  omission  of  a  preparatory  course  in  trigonometry  and  solid  geometry  in 
IIb  of  the  Gymnasium  does  not  preclude  that,  when  these  branches  are  taken  up  at 
the  later  stages,  the  first  instruction  should  not  be  of  such  an  introductory  character. 
Trigonometry  is  to  be  treated  at  firsjb  by  means  of  figures,  that  is,  geometrically;  and, 
in  order  to  reach  as  soon  as  possible  the  solution  of  triangles,  only  such  formulae  are 
to  be  practiced  as  are  absolutely  required  for  this  purpose.  Solid  geometry  is  to 
begin  with  the  consideration  of  simple  bodies  (e.  g.,  cubes  and  prisms),  and  a  more 
strictly  systematic  instruction  is  not  to  be  given  till  later.  In  modem  schools  such 
introductory  courses  in  trigonometry  and  solid  geometry  must  be  exclusively  and 
under  all  circumstances  followed.  Here,  as  in  the  earlier  stages,  models  and  mathe- 
matical wall  charts  will  prove  of  great  assistance  in  securing  proper  visualization 
and  thoroughness  of  instruction. 

5.  For  the  highest  class  of  the  Grymnasium  the  program  prescribes  the  introduction 
of  the  pupils  to  the  important  theory  of  coordinates  and  the  simplest  presentation 
possible  of  the  fundamental  properties  of  conic  sections,  which  can  also  be  given 
synthetically.  But  it  is  not  intended  that  systematic  instruction  in  analytical  or 
the  so-called  new  geometry  should  be  given.  Equally  little  do  the  formulse  neces- 
sary to  understand  mathematical  geography  and  astronomy  call  for  any  extended 
treatment  of  spherical  trigonometry.  They  may  be  simply  deduced  from  a  consider- 
ation of  the  properties  of  solid  angles.  Here,  too,  as  elsewhere,  care  must  be  taken 
that,  side  by  side  with  such  knowledge,  skill  in  its  application  is  acquired,  and  this 
point  of  view  must  determine  the  selection  and  the  extent  of  the  material  of  instruction. 

6.  The  defect  of  the  mathematical  instruction  in  the  upper  stage — ^viz,  that  it  is 
too  exclusively  of  the  nature  of  calculation — ^will  be  best  remedied  by  practice  in 
geometrical  observation  and  construction.   In  solid  geometry  (quite  apart  from  the 

kSieren  Sekulen.  (DCUE,  Band  m,  Heft  4),  Leipzig,  1912.  6+68  pp.;  and  P.  ZOhlke,  Der  UnUrricht  im 
Lhuarzekknen  uni  in  ier  darttdUnden  Gtonutrieanden  ieuttchm  RealanttaUsn  (IM UE,  Band  HI,  Heft  3), 
Leipdg,  1911.  2+02  pp. 

*  OentnlUaU/UT  die  guamU  UiUerriehU-  VerwaUwig  in  Preutun,  June-July,  1901.  See  alao  Special 
ports  on  KdnoRtlflnal  Sulijeots,  voL  9  (London,  1902),  p.  2Dlt 
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quefltion  of  deecriptive  geometry)  it  ia  specially  important  to  prepare  and  aBBtot  ih^ 
pupil  to  understand  the  principles  of  projective  drawing. 

7.  In  the  highest  class,  side  by  side  with  the  solution  of  problems  in  the  different 
branches  of  mathematics,  there  must  be  a  comprehensive  review  of  the  theories  and 
processes  already  learned.  An  opportunity  will  thereby  present  itself  of  giving  to 
the  pupils  a  fuller  understanding  of  the  theory  of  functions  with  which  they  have 
become  acquainted  at  a  previous  stage. 

8.  The  independent  position  which  mathematics  occupies  in  the  curriculum  of  the 
higher  schools  does  not  prevent — ^least  of  all  in  the  upper  stage — ^the  instruction  from 
gaining  in  value,  if  the  pupil  learns  how  the  results  of  this  science  may  be  applied 
to  other  branches  of  knowledge,  whether  they  be  those  of  everyday  life  or  physical 
science,  and  if  opportunity  be  given  for  the  development  of  his  mathematical  sense 
by  practice  in  application  in  these  directions.  Accordingly,  it  Ib  permissible  to 
to  make  a  more  extended  use  of  those  parte  of  physics  which  admit  of  mathematical 
treatment,  not  only  in  the  physics  lesson,  but  also  in  the  mathematical  instruction. 
In  the  Gymnasium,  it  is  true,  owing  to  the  small  number  of  hours  allotted  to  the 
branch,  such  practice  can  be  really  fruitful  only  if  the  instruction  in  physics  and  mathe- 
matics be  intrusted  to  one  and  the  same  teacher,  as  has  been  suggested  by  the  brackets 
of  the  time-table.  In  the  modem  schools,  owing  to  the  greater  number  ci  hours 
there  is  not  an  equal  measure  of  necessity  for  this  combination. 

To  gire  an  indication  of  the  relations  between  teacher  and  pupil 
I  quote  once  more  from  W.  S.  Leamed's  most  interesting  report  (pp. 
354-365,  365):* 

The  fundamental  conception  of  the  teacher  is  that  of  one  who  inculcates  a  given 
body  of  knowledge  in  the  mind  of  a  preferably  passive  pupil.  The  ideal  teacher 
IB  a  master  of  his  subject  and  an  expert  in  its  presentation;  the  ideal  pupil  is  one 
who  is  completely  receptive.  The  teacher  imparts  and  drills;  the  pupil  receives  and 
repeats.  With  this  in  view  nothing  is  omitted  that  will  assist  in  focusing  the  attention 
directly  on  the  teacher.  "Textbooks"  such  as  are  used  everywhere  in  America, 
with  introduction,  explanatory  notes,  tables,  charts,  diagrams,  etc.,  do  not  exist. 
Textbooks  in  Germany  are  literally  confined  to  the  "text"  or,  in  history,  to  the  barest 
outline  of  the  ground  to  be  covered,  while  all  supplementary  material,  such  as  bio- 
graphical and  explanatory  notes,  suggestions  on  hard  places,  the  flesh  and  blood  of 
historical  narrative,  etc.,  are  provided  by  the  teacher,  who  sets  all  forth  in  the  best 
style  at  his  command  in  the  form  of  an  uninterrupted  lecture  from  which  the  pupils 
make  what  notes  they  wish.  For  all  of  this  they  are  held  directly  responsible  on 
the  following  day  in  an  exhaustive  oral  examination  which  forms  the  counterpart 
to  the  lecture,  the  two  exercises  dividing  the  time  about  equally.  ♦  ♦  ♦  Vol- 
untary questioning  on  the  part  of  the  pupil  was  in  my  experience  wholly  lacking. 
The  whole  spirit  of  the  instruction  is  against  it,  and  I  think  it  would  be  regarded  in 
most  classes  as  irrelevant  if  not  impertinent.  *  *  *  What  we  know  as  school 
loyalty  simply  doesn't  exist.  It  is  a  matter  of  keen  regret  on  the  part  of  many  a 
warm-hearted  director  and  master,  but  the  fBci  remains  that  the  German  student  in 
both  university  and  school  regards  his  alma  mater  with  the  total  indifference  and 
apathy  which  he  natiurally  feels  toward,  perhaps,  the  postal  s3rBtem  put  at  his  disposal. 
This  Ib  varied  only  by  the  sense  of  freedom  and  relief  with  which  he  leaves  the  insti- 
tution which  in  his  mind  stands  for  strain,  struggle,  and  restriction,  without  the  coun- 
terbalancing notions  of  opportunity  and  sympathetic  inspiration. 

The  most  important  examinations  in  connection  with  the  second- 
ary schools  are  the  intermediate  examination  (Abschlussprufung)  at 
the  end  of  the  sixth  school  year,  and  the  leaving  examination  (Ab- 

1  Some  aspects  of  a  O jmnasium  pupU't  aetivitiM  40  jeara  ago  were  glyen  by  Hofo  Mftnsterbaif  in 
"School  Reform,"  AO^iMe  JtfbnlMy,  Maj,  IMO,  t«L  tf,  p.  «6«t. 
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gangsprOfungy  Abiturientenprufung,  Maturit&tsprQfung,  or  Reife- 
prOfung)  *  at  the  end  of  the  ninth  year.  This  letter  is  the  first  real 
test  of  the  pupil's  abihty,  and  we  have  already  seen  that  those  who 
meet  its  reqiiirements  have  essentially  advanced  in  their  careers. 
All  secondary  schools  approved  by  the  minister  of  education  have 
the  right  of  holding  this  examination. 

The  examination  committee  consists  of  a  commissioner^  who  is 
usually  the  inspector  (Schulrat)  of  the  school  (appointed  by  the 
Provinzialschulkollegium),  the  director  of  the  Gymnasiimi,  Realgym- 
nasium,  or  Oberrealschule;  as  the  case  may  be,  and  the  teachers  of 
Oberprima. 

The  examinations  are  both  written  and  oral,  and  the  questions 
must  be  such  as  would  be  famiUar  to  those  in  Prima.  For  the 
Oberrealschule  the  written  examinations  are  in  (1)  a  Grerman  essay; 
(2)  a  French  or  English  essay;  (3)  a  translation  from  German  into 
French  or  English;  (4)  four  problems  in  mathematics — one  each 
from  algebra,  plane  geometry,  soUd  geometry,  trigonometry,  and  ana- 
lytic geometry;  and  (5)  one  problem*  in  physics  or  chemistry.  The 
subjects  of  oral  examination  are  religion,  French,  English,  history, 
mathematics,  and  either  chemistry  or  physics. 

In  the  written  examinations  the  time  allowed  for  the  German  essay 
is  five  hours,  for  mathematics  five  hours,  for  French  or  English  three 
hours.  The  papers  in  each  subject  are  read  by  the  teachers  con- 
cerned, and  the  grades  'Wery  good,"  ''good,"  "8ati3factory," 
"barely  satisfactory,"  or  "unsatisfactory,"  assigned  according  to 
the  merits  of  the  papers. 

After  all  papers  are  examined  and .  the  errors  noted,  the  com- 
mittee discusses  the  attainments  of  each  candidate  and  decides  who 
should  or  should  not,  in  its  opinion,  be  admitted  to  the  oral  exam- 
ination. A  detailed  report  of  the  decisions  in  respect  to  the  standing 
of  all  pupils  is  then  made  to  the  SchulkoUegiimi.  To  it  also  are 
submitted  copies  of  the  examination  papers  and  of  the  answers 
handed  in  by  the  students.  These  are  finally  examined  by  the 
Schulrat,  who  approves  the  decisions  or  makes  such  changes  as  he 
may  deem  wise.  Some  weeks  later  he  sets  a  date  for  the  oral  exam- 
ination. 

At  the  oral  examination  pupils  are  brought  in  groups  of  10  before 
a  disconcerting  array  of  30  or  40  critical  witnesses,  many  of  them 
garbed  in  frock  coats  and  white  gloves.  The  Schulrat  presides,  and 
others  present  include  a  representative  of  the  city  authorities  and 
the  whole  teaching  staff  of  the  institution.  The  teachers  of  the 
subjects  of  the  examination  take  the  lead  in  the  quizzing,  but  at 
any  point  the  Schidrat  may  also  interject  questions. 

1  In  this  eoniMctton  the  following  work  is  of  interest:  A.  Scbaeller,  140O  mathematUchf  AbitUrienUn-Avf- 
fsden  mU  700  Ldtwigen  und  Anleitungen  zur  Ldnmg  alt  Udmngtbuehf^  Sekunda  und  Prima  iowU  funi 
SObthtnUnidU.  Zsbeni,  A.  Fucbs,  1910.  16+240  pp. 
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A  candidate  fails  to  pass  if  he  is  unsatisfactory"  in  German  or 
in  both  modem  languages.  He  may  pass,  however,  even  though 
"unsatisfactory''  in  one  modem  language,  if  he  is  at  least  "good" 
in  the  other  or  in  German  or  in  mathematics.  If  "unsatisfactory" 
in  mathematics,  he  must  be  at  least  "good"  in  physics  or  chemistry. 
In  case  of  failure  the  last  year's  or  half  year's  work  must  be 
repeated. 

The  final  grades  are  based  not  only  upon  the  results  of  the  written 
and  oral  examinations,  but  also  upon  an  inspection  of  the  complete 
records  of  the  candidate's  work  during  Prima.  As  compared  with 
the  French  system  two  features  are  especially  striking:  (1)  The  large 
part  which  the  teacher  plays  in  the  Abiturient  examination;  (2)  the 
small  percentage  of  failiu*es — ^in  1902  only  15  per  cent  in  the  Abitu- 
rient examination  as  against  55  per  cent  in  the  bachelier  examina- 
tion in  France.  That  the  difference  in  the  method  of  examinations 
contributes  largely  to  the  disparity  in  the  percentage  of  candidates 
who  pass  is  usually  conceded.  A  closer  study  of  the  comparative 
questions  involved  would  be*  of  interest.  Of  course  the  young 
Abiturienten  are  on  an  average  a  year  older  than  the  bacheliers. 
Their  scholastic  training  is  therefore  about  equivalent  to  that  of  a 
student  who  has  completed  his  junior  year  at  one  of  the  best  Ameri- 
can universities.  The  average  age  of  such  a  student  is  about  22. 
The  following  table  gives  the  p^centage  of  Abiturienten  of  different 
ages  in  Prussia  in  1907-8. 


PoroeQtage  of  students  ased— 


17 

18 

19 

20 

21 

ladoktar. 

Ojmmasiasteii  

4.9 
4.1 
t.0 

26.0 
30.1 
26.4 

84.t 
84.4 

20.0 
18.0 
23.9 

18.4 
12.4 
U.8 

Examples  of  mathematical  questions  set  in  Reifeprufungen  in 
Wurttemberg  and  Hamburg  are  given  in  Appendix  E. 

TRAINING  OF  SECONDARY-SCHOOL  TEACHERa 

TTie  regulations  with  regard  to  the  scientific  training  of  teachers 
for  secondary  schools  in  Prussia  have  been  adopted  by  11  other 
States/  and  there  is  no  great  divergence  in  the  methods  of  still 
other  States.  It  should  not  be  inferred,  however,  that  the  same 
method  of  preparation  implies  that  equal  standards  are  maintained. 
It  is  nevertheless  true  that  a  candidate  who  has  satisfied  the  require- 
ments of  Leipzig,  or  Karlsruhe,  or  Oiessen,  or  Rostock,  or  Jena,  or 

lAlsMt-LomlxM,  If«ckl«nbarg-Schw6zln,  OldMiburg,  Brunswidk,  Iftolrttnbni^fltwttto,  Aahatt,  Otm- 
Cobuxf-Oothik,  Waldtck,  Lub«ck,  Bi»m«n,  and  Hambuig. 
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Brunswick,  or  of  Strassburg  has  equal  privileges  in  Prussia  with  the 
candidate  who  has  passed  the  corresponding  examinations  there,  just 
as  the  latter  has  equal  privileges  with  the  former  in  Saxony,  or  Baden, 
or  Hesse,  or  Mecklenburg,  or  one  of  the  Thuringian  States  *  or  Bruns- 
wick, or  Alsace-Lorraine,  or  in  States  which  have  no  examination 
commission.' 

Because  of  its  predominating  influence,  a  description  in  some 
detail '  is  first  given  of  the  Prussian  system  of  training  secondary 
school  teachers;  then  foDow  brief  sketches  of  the  corresponding 
organization  and,  when  possible,  mathematical  examination  ques- 
tions for  each  of  the  seven  other  States  with  a  population  of  not  less 
than  1,000,000,  namely:  Bavaria,  Saxony,  Wurttemberg,  Baden, 
Alsace-Lorraine,  Hesse,  and  Hamburg. 


A  candidate  for  appointment  as  teacher  of  mathematics  in  one  of 
the  higher  schools  must  first  of  all  have  completed  the  full  course  of 
a  Gymnasium  or  Realgymnasium  or  Oberrealschule.  He  must  also 
have  studied  for  not  less  than  6  semesters  (the  average  is  nearer  8 
or  10)  at  one  or  more  of  the  German  universities,*  directing  his 
attention  specially  to  those  subjects  in  which  he  is  later  to  be  ex- 
amined. 

The  examination  is  known  as  the  examination  pro  f  acultate  docendi 
or  the  Staatsexamen  and  is  conducted  by  a  royal  examination  com- 
mission (Kdnigliche  Wissenschaftliche  PrQfxmgskommission)  which  is 
composed  for  the  most  part  of  university  professors  and  school- 
men; the  chairmanship  is  given  to  a  schoolman.  There  are  10  of 
these  examination  boards  in  Prussia,  one  in  each  of  tiie  university 
centers  mentioned  above.* 

■  The  TlHirln|;iaD  States  an:  8chwanbui|«-R(ido]stadt,  Bchwanburg^ndershaustn,  Rtuss  ft.  L., 
Rcoas  J.  L.,  Saxe  Weimar,  Baxe  Ifeiningen,  Saze  Coborg-Qotha  and  Baxa  Alt«nburg. 

*  See  W.  Lorey,  StaaUprUfvmg  «nd  praktUche  AuibUdwtg  der  MatkemaHker,  page  00. 

I  In  this  oonnectioii  I  have  frequently  drawa  upon  the  official  regulations  of  J.  F.  Brown's  work. 

«It  is  onlyin  exceptional  cases  that  a  candidate  may  spend  less  than  three  semesters  in  a  Prassianani- 
THitty.  For  candidates  who  expect  to  teach  mathematics,  physics,  and  chemistry,  regular  study  in  a 
German  technical  school  (Technische  Hochsohule)  is  reckoned  equal  to  study  in  a  German  uniYersiiy  to 
the  extent  of  three  semesters.  A  candidate  who  seeks  a  teaching  certificate  in  French  or  EngUdi  and  has 
devoted  himself  to  linguistic  studies  along  with  scientific  pursuits  in  countries  where  these  languages  m 
ipeken  may,  by  spedal  permission,  have  this  period  of  study  count  iier  as  much  as  two  semesters  toward 
the  piescrfbed  period  of  univeisity  work. 

•  In  1910  the  number  of  members  in  the  eTaminlng  boards  varied  from  2t  at  Konigsberg  to  45  at  BerUn. 
In  aU  10  commissions  there  were  360  members.  Of  these,  37  were  examiners  in  mathematics,  21  in  physics. 
In  pure  mathematics  the  examiners  were  as  follows:  Eonig»berg—'M.9y9r  and  Schoenflies;  i^^rttn^Lampe, 
Xneblaiich,  and  Fftrber;  Gr<^<«PoM— Engel  and  Vahlen;  Bretfot*— Rosanes,  Sturm,  Kneser,  and  Vogt; 
HmIU  o.  ^9^— Cantor,  Wangeiin,  Gutzmer,  and  Eberfaard;  fk^Podihammer,  Heflter,  and  Landsbeig; 
Oatthtgm—KJMn,  Hl^bert,  and  Landau;  JfufM^^r— Killing,  y.  LiUienthal,  and  Blankenburg;  Marburg— 
Heosel  and  Neomann;  Bonn—Btody,  London,  and  Hausdorff.  All  of  these  are  professors  in  universittes 
esoept  Lampe,of  the  Tedmisohe  Hoohsohale;  F&rber,  proisaBer  in  an  Oberreabohule;  and  Vogt  and  Blank- 
enbuzg^  profeesers  in  Qymnaeien. 
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A  written  application  for  examination  must  be  sent  by  the  candi- 
date to  the  chairman  of  the  commission  in  the  district  where  the 
candidate  has  spent  the  last  and  at  least  one  earlier  semester  of  his 
university  coxirse.  The  application  must  specify  (1)  the  subjects 
and  the  grades  or  classes  '  for  which  the  candidate  expects  to  qualify 
to  teach;  (2)  the  field  in  which  the  candidate  wishes  to  receive  sub- 
jects for  the  two  home  essays  or  theses^  one  in  the  general  exami- 
nationand  one  in  the    special-subject  examination/' 

The  application  must  be  accompanied  by — 

(a)  A  biographical  sketch  in  the  candidate's  own  handwriting, 
including  a  detailed  account  of  his  school  training  and  academic 
studies. 

(6)  The  originals  of  the  certificates  showing  that  the  candidate 
has  done  the  required  work  at  higher  school  and  university. 

(c)  A  statement  of  military  status. 

(d)  In  case  the  candidate  has  already  received  the  degree  of 
doctor  of  philosophy,  a  copy  of  the  doctor's  dissertation  and  of  the 
doctor's  diploma. 

The  examination  consists  of  two  parts:'  The  general  examination 
and  the  special-subject  examination.  Both  of  tixeae  are  divided  into 
written  and  oral  parts. 

The  general  examination  is  for  the  purpose  of  testing  whether  or 
not  the  candidate  possesses  the  general  culture  demanded  of  all 
teachers  in  higher  schools.  The  subjects  for  examination  are  phil- 
osophy, pedagogy,  German  literature,  and,  for  the  candidate  who 
belongs  to  the  Christian  church,  religion.  The  home  thesis  may  be 
on  any  one  of  these  subjects,  and  in  it  the  candidate  must  not  only 
manifest  adequate  information  and  intelligent  judgment  concerning 
the  subject  treated,  but  also  show  himself  capable  of  a  grammatically 
correct,  logically  arranged,  clear,  and  sufficiently  skillful  presenta- 
tion.  For  the  oral  examination  it  is  required  that  the  candidate 

(a)  shall  be  acquainted  with  the  most  important  facts  in  the  his- 
tory of  philosophy  and  with  the  principles  of  logic  and  psychology, 
and  shall  have  intelligentiy  read  an  important  philosophical  treatise; 

(b)  shall  be  famihar  with  pedagogy  in  respect  to  its  philosophical 
foundations  as  well  as  with  the  most  important  phenomena  in  their 
development  since  the  sixteenth  century,  and  shall  have  already 
attained  to  some  imderstanding  of  the  problems  of  his  future  calling; 

(c)  shall  demonstrate  that  he  is  familiar  with  the  general  course  of 
development  of  German  literature  from  the  beginning  of  the  bloom- 
ing period  in  the  eighteenth  century,  and  that  since  leaving  school 

>  Certification  in  individual  subjects  is  of  two  giadfls:  (a)  Tho  second  grade  for  lower  and  intermediate 
stages  of  secondary  schools— that  is,  including  Untarsekunda;  (6)  the  first  grade  for  the  upper  stage  that 
is,  including  also  the  classes  Obersekunda,  Untarprima,  and  Oberprima. 

sExchisive  of  the  stamp  to  be  placed  on  the  certificate,  the  fees  amount  to  00  marks  ($14.28)  for  the 
entire  examinatioa 
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he  has  also  read  with  understanding  for  his  own  further  development 
the  important  works  of  the  present  day;  (d)  shall  show  himself 
acquainted  with  the  content  and  connection  of  the  Holy  Scriptures, 
wiUi  a  general  survey  of  the  history  of  the  Christian  church,  and  with 
the  principal  doctrines  of  his  denomination.  The  general  examin- 
ation is  a  formidable  ordeal,  and  as  each  examiner  is  usually  a  uni- 
versity professor  and  a  specialist  in  the  subject  the  candidate  fre- 
quently anticipates  this  examination  with  greater  apprehension 
than  that  in  the  special  subjects  which  he  is  preparing  to  teach. 

The  special-subject  examination  is  to  test  the  acquaintance  of 
the  candidate  with  the  subjects  which  he  expects  to  teach.  The 
State  regulations  list  17  subjects,^  in  3  of  which,*  a  major  and  two 
minors,  the  candidate  must  qualify.  Choice  is  limited  in  several 
respects.  For  example,  when  pure  mathematics  is  a  major,  physics 
must  be  a  minor;  and  appUed  mathematics  as  a  major  can  be  chosen 
only  in  connection  with  pure  mathematics  as  a  minor.  Pure  and 
applied  mathematics  and  physics  are  frequently  chosen  together; 
chemistry  with  mineralogy,  or  botany  and  zoology,  or  geography 
are  also  elected  with  pure  mathematics  and  physics,  but  such  a 
third  subject  as  French  or  English  is  also  possible. 

To  pass  the  3pecial-subject  examination  the  candidate  must 
qualify  for  the  first  grade  in  at  least  one  of  the  subjects  and  in  two 
more  subjects  for  the  second  grade;  he  may  be  certified  to  instruct  in 
the  first  grade,  even  though  in  his  apphcation  he  intended  to  qualify 
only  for  the  second  grade. 

The  official  regulations  make  the  following  statements  with  regard 
to  the  requirements  of  the  special-subject  examination  in  pure 
mathematics,  apphed  mathematics,  and  physics: 

Of  candidates  who  wish  to  qualify  to  teach  pure  mathematicB  there  is  required: 
(a)  For  the  second  grade,  a  thorough  knowledge  of  elementary  mathematics,  famili- 
arity with  plane  analytic  geometry,  especially  the  principal  properties  of  conies,  as 
well  as  with  the  fundamental  principles  of  differential  and  integral  calculus;  (6)  For 
the  first  grade,  in  addition,  an  acquaintance  with  the  principles  of  higher  geometry, 
arithmetic,  and  algebra,  of  higher  analysis  and  analytic  mechanics  sufficient  to  enable 
the  candidate  to  work  out  a  fairly  difficult  problem  in  this  field  without  assistance. 

Of  candidates  who  wish  to  qualify  to  teach  applied  mathematics  there  is  required, 
in  addition  to  qualification  to  teach  pure  mathematics:  Knowledge  of  descriptive 
geometry,  including  the  principles  of  central  projection  and  corresponding  facility 
in  drawing;  acquaintance  with  the  mathematical  methods  of  technical  mechanics, 
especially  of  graphic  statics  with  elementary  geodesy  and  the  elements  of  higher 
geodesy,  in  addition  to  the  theory  of  adjustment  of  errors  in  observation. 

Of  candidates  who  wish  to  qualify  to  teach  physics  there  is  required:  (a)  For  the  second 
gmde,  knowledge  of  the  more  important  phenomena  and  laws  of  the  whole  field  ot 


>  (1)  Ciristlan  religion;  (3)  introduction  to  philosophy;  (3)  German;  (4)  Latin;  (5)  Greek;  (6)  Hebrew; 
(7)  French;  (8)  English;  (9)  liistory;  (10)  geography;  (11)  pure  mathematics;  (12)  applied  mathematlos; 
(U)  physics;  (14)  chemistry  with  mineralogy;  (15)  botany  with  zoology;  (16)  Polish;  (17)  Danish. 

*  A  candidate  is  not  proliibitttd  from  choosing  a  larger  number  of  subjects. 


90        TEAOHEBS  OF  MATHEMATICS  FOB  BECONDABY  SCHOOLS. 


this  science,  as  well  as  the  ability  to  prove  these  laws  mathematically  as  far  as  this  is 
possible  without  the  applicatbn  of  higher  mathematics;  acquaintance  with  the  most 
important  apparatus  required  for  school  instruction  and  practice  in  its  use;  (b)  for  the 
first  grade,  in  addition,  a  more  exact  knowledge  of  experimental  physics  and  its 
applications;  familiarity  with  the  fimdamental  investigations  in  one  of  the  mors 
important  fields  of  theoretical  physics,  and  a  general  survey  of  the  whole  field  of 
science. 

The  second  thesis  is  on  a  subject  for  which  the  candidate  seeks  a 
first  grade.  To  finish  this  thesis  as  well  as  that  of  the  general  exami- 
nation a  limit  of  16  weeks,  beginning  with  the  day  of  delivery  of 
the  themes,  is  granted.  Under  certain  circumstances  the  exami- 
nation commission  may  extend  the  time  not  to  exceed  16  weeks 
more.  For  one  of  the  two  theses  a  dissertation  regarded  by  a 
Prussian  faculty  of  philosophy  as  satisfactory  for  the  degree  of  doctor 
of  philosophy  may  be  accepted  as  equivalent.  The  examination 
commission  may  require  a  candidate  to  stand  a  written  examina- 
tion on  any  subject  of  the  special-subject  examination.  The  time 
allowed  for  this  does  not  exceed  three  hours. 

The  oral  examinations  occur  after  the  written  examinations,  and 
after  the  theses  have  been  handed  in.  Upon  special  request  of  the 
candidate  the  chairman  of  the  commission  can  separate  the  oral 
examinations  of  the  general  and  special  subject  examinations  by  a 
period  not  to  exceed  three  months. 

After  the  oral  examinations  the  commission  determines  whether 
or  not  according  to  the  results  of  all  tests  the  certificate  is  to  be 
marked  "satisfactory,"  "good,"  or  "excellent."  For  the  predicate 
"goodV  or  "excellent"  the  candidate  must  have  qualified  for  the 
first  grade  in  at  least  two  subjects.  The  certificate  is  now  much 
less  elaborate  than  formerly.  The  following  is  a  sample  of  a  certificate 
at  Munster  in  1906: 

Heir   ,  son  of   ,  bom  the  of 

 ,  1882,  at   ,  and  of    confession,  graduated 

Easter,  1902,  at  the  Gymnasium  in  and  studied  mathematics  and 

natural  science  from  Easter,  1902,  to  Easter,  1903,  at  Munster,  in  the  summer  of  1903 
at  Gottingen,  and  from  the  spring  of  1903  to  the  spring  of  1905  at  Mimster. 

On  the  basis  of  authorization,  dated  October  25,  1905,  to  be  admitted  to  the  exami- 
nation for  the  position  of  teacher  in  the  higher  schools,  he  received  the  folio-wing 
themes  for  theses: 

In  mathematics:  The  geodetic  representation  of  a  surface  on  a  plane.  In  philoeo- 
l^y:  The  different  intrepretations  of  psychophjrsical  law. 

The  oral  examinations  took  place  in  the  period  from  November  20  to  December  4, 
1906. 

^    Herr  took  the  examination  for  the  position  of  teacher  in  the 

hi^er  schools,  and  according  to  the  entire  result  of  written  and  oral  examination,  the 
certificate  is  marked  ''Good  he  ib  qualified  to  teach  mathematics  as  well  as  botany 
and  loolQgy  in  the  first  grade;  pkymoB  in  the  second  grad«. 
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For  inf onnation  concemiiig  the  work  of  the  Seminaijahr,  yoa  are  referred  to  the  ordi- 
nance, dated  March  15,  1890,  for  the  practical  education  of  candidates  for  the  position 
as  teacher  in  higher  schools. 

ROTAL  SCIENTOTC  EXAMINATION  COMMISSION. 

Muniter,  December  4,  1906. 

(Signed)        Caubb.  Spiokbb. 

KlLUNQ.  KONBN. 

bussb.  zopf. 
Fbll.  Bellowitz. 
Gbtsbb.  Busz. 

Under  cortain  conditions  examinations  covering  deficiencies  in  the 
first  examination  are  allowed.  The  percentages  of  failures  in  the 
Staats-Examen  in  all  subjects  (there  are  no  special  statistics  for  mathe- 
matics) are  considerable.  For  the  year  1908,  these  varied  from  20 
per  cent  at  Grottingen  to  47  per  cent  at  Mimster.  To  most  of  the 
mathematical  candidates  who  passed  the  predicate  "Satisfactory" 
was  assigned.   The  following  exact  statistics  may  be  of  interest: 

Results  of  the  Staats-Examen. 


Uniyersitles. 


Sstisbo- 
tory. 


Good. 


Excel- 
lent. 


Berlin  

Bonn  

Breslaa  

Gottingen  

Qreifewald  

HaDe  

Kiel  

Konigsl)erg... 

Marborg  

Monster  

Total... 
Percent. 


138 
7^7 


47 
24.1 


10 
5.3 


Of  all  dissertations  presented  in  1908,  34.9  per  cent  were  not  ac- 
cepted. Less  than  one-half  of  the  Prussian  teachers  have  taken  the 
trouble  to  secure  the  doctor's  degree,  which  they  look  upon  as  a 
somewhat  unnecessary  luxury.  For  many  years  no  written  exam- 
ination was  required  of  candidates  with  a  imiversity  degree. 

Anyone  who  has  the  above-mentioned  certificate  can,  within  the 
six  following  years,  take  an  additional  examination,  either  to  qualify 
for  instruction  in  new  subjects  or  to  extend  the  certification  already 
granted,  in  order  to  raise  the  final  standard  of  the  certificate,  provided 
he  is  recommended  for  admission  to  such  examination  by  the  Pro- 
vinzialschulkollegium  under  which  he  has  been  working  or  is  appointed 
to  work. 

The  examination  pro  facultate  docendi  was  first  established  in  1810, 
and  by  1826  Prussia  had  introduced  a  plan  requiring  all  candidates 
who  had  completed  this  examination  to  spend  a  probationary  year^ 
(Probejahr)  as  trial  teacher  (candidatus  probandus)  in  some  ap- 
proved school.   In  time  it  became  apparent  that  the  Probejahr  did 
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not  adequately  meet  desired  requirements,  that  something  should 
be  done  to  shut  out  imdesirable  candidates  and  to  elevate  the  stand*- 
ard  of  professional  attainments.  These  considerations  and  peda- 
gogical experiments  made  by  ZiUer  at  Leipzig,  Stoy  at  Jena,  and 
especially  by  Frick  at  Halle,  led  to  a  decree  in  1890,  establishing  a 
Seminar jahr  in  which  the  candidates  are  to  be  "made  familiar  with 
the  theory  of  education  and  instruction  in  its  application  to  the 
secondary  schools  and  with  the  methods  of  the  individual  subjects 
of  instruction;  they  are  also  to  be  introduced  to  the  practical  work 
of  the  teacher  and  educator."  The  Probejahr  now  serves  primarily 
as  a  test  of  the  teaching  skill  won  during  the  Seminarjahr.  The 
following  descriptions  of  the  two  years  of  practical  training  of  candi- 
dates in  Seminarjahr  and  Probejahr  are  based  upon  the  revised  r^;u- 
lations  of  1908: 

Seminarjahr, — Application  is  made  to  the  Provinzialschuikollegium  in  whoee  dis- 
trict the  candidate  wishes  to  pass  the  Seminarjahr.  The  application  must  be  accom- 
panied by:  (a)  The  certificate  having  passed  the  Staatsexamen;  (6)  a  certificate 
from  an  official  physician  attesting  that  the  candidate  has  the  necessary  health  and 
the  physical  qualifications  for  the  profession  of  a  teacher;  (c)  a  statement  setting  forth 
the  ability  of  the  candidate  to  support  himself  during  the  period  of  practical  training; 
(d)  a  statement  of  military  status. 

Seminarien  are  organized  in  connection  with  various  higher  schools,  and  the  Pro- 
vinzialschuikollegium assigns  the  candidates  to  schools  at  Easter  and  in  the  autumn. 
Not  more  than  six  candidates  may  be  assigned  in  a  given  year  to  any  one  seminar  and 
in  their  distribution  the  teaching  subjects  of  the  candidates,  as  well  as  the  specialtieii 
of  the  different  Seminarien,  are  taken  into  consideration. 

The  director  and  the  teachers  of  a  Seminar  are  named  by  the 
Provinzialschuikollegium  from  among  the  staff  of  the  higher  school 
where  the  Seminar  is  located.  The  systematic  training  and  practice 
of  the  candidates  is  carried  out  in  accord  with  the  following  regula- 
tions: 

For  the  instruction  of  the  candidates  weekly  sessions  of  at  least  two  hours  each  are 
to  be  held  during  the  whole  year  (vacation  time  excepted)  under  leadership  of  the 
director  or  one  of  the  teachers  named;  to  these  sessions  the  other  teachers  are  to  be 
admitted  also.  In  these  meetings  the  academic  form  of  lectures  is  to  be  omitted  as  far 
as  possible;  on  the  other  hand,  emphasis  should  be  laid  on  discussion  and  instruction 
concerning  the  requirements  of  practical  school  life.  The  following  subjects  in  par- 
ticular must  be  treated: 

Principles  of  training  and  instruction,  together  with  their  applications  to  the  general 
problems  of  the  secondary  schools,  and  with  special  reference  to  the  conduct  of  the 
subject  in  which  the  candidate  is  preparing  to  teach. 

Historical  survey  of  the  evolution  of  secondary  schools,  including  an  account  of  the 
leaders  in  pedagogy  and  also  including  comments  on  the  most  important  preeent-day 
situations  in  the  educational  world. 

The  constitution  and  organization  of  secondary  schools,  the  official  course  of  study 
and  regulations  regarding  examinations,  the  rules  regarding  student  credentials  and 
promotion.  « 

Principles  of  school  discipline  illustrated  so  far  as  possible  by  current  examples,  and 
by  discussions  of  examples  of  a  concrete  type  which  have  come  up  in  the  school  at 
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other  timee,  rules  of  conduct  for  students,  discussions  of  the  relation  between  school 
and  home. 

School  hygiene  with  special  reference  to  equipment  of  the  classroom  and  to  the 
conduct  of  the  class  work. 

Supervisory  authorities,  rules,  and  regulations  governing  the  official  relations  of 
the  teacher  and  class  masters  (Ordinarien  including  the  forms  of  official  communi- 
cations and  reports. 

Provision  is  also  made  for  (1)  visits  to  classes  by  the  candidate;  (2)  supervision  of 
the  preparations  for  instruction  made  in  the  subject  which  the  candidate  is  himself 
to  teach,  and  of  the  methods  of  correcting  and  handing  back  the  work  of  pupils;  and 
(3)  discussion  of  the  personal  or  other  aspects  of  the  trial  teaching  of  candidates. 

In  the  same  section  of  the  regulations  we  find  that — 

according  to  the  requirements  of  the  chairman,  the  candidate  must  deliver  short 
reports  on  subjects  lying  within  his  field;  he  must  also  give  lectures  in  which  special 
emphasis  should  be  laid  on  the  training  of  the  candidate  in  fluent  speaking. 

Minutes  of  each  Seminar  meeting  must  be  prepared  by  one  of  the 
candidates.  These  are  kept  as  formal  record  of  the  work  done  at 
the  conference.  Parts,  of  these  minutes,  as  well  as  of  the  topics 
given  to  the  candidates  for  their  reports  and  their  theses,  to  be  re- 
ferred to  presently,  are  exchanged  between  Seminarien  for  the  mutual 
stimulation  of  teachers  and  directors. 

Practice  teaching  begins  as  soon  as  the  candidate  feels  somewhat 
at  home  in  the  institution.    The  regulations  state: 

In  these  lessons  the  teaching  topics,  which  at  first  are  limited  in  time  and  importance 
have  to  be  gradually  extended  according  to  the  ability  of  the  candidates,  so  that  they 
may  have  the  opportunity  to  test  their  own  power  and  to  be  trained  in  independent 
instruction.  For  these  lessons  the  candidates  must  outline  the  subject  matter,  and, 
as  long  as  the  supervising  teacher  thinks  it  necessary,  they  must  perpare  a  lesson  plan. 
«  *  * 

About  once  a  month  the  candidates  must  teach  lessons  at  which,  as  a  rule;  in  addition 
to  the  director,  the  regular  teacher  of  that  subject  and  the  other  candidates  must  be 
present.  These  lessons  are  to  be  discussed  in  the  general  meetings  with  reference 
to  their  plan  and  development  (as  noted  above);  in  this  discussion  attention  must  be 
drawn  to  mistakes  which  the  candidates  have  made  in  their  preparation,  in  the 
pedagogical  treatment  of  the  pupils,  and  in  their  own  attitude  before  the  class.   *  *  * 

The  candidates  must  also  take  part  in  the  direction  of  play  hours,  and,  when  neces- 
sary, also  of  work  hours,  as  well  as  in  the  physical  exercises  of  the  pupils  and  in  school 
excursions. 

As  far  as  the  local  school  conditions  permit,  candidates  should  sometimes  be  given 
opportunity  to  attend  lessons  in  the  Seminarien  of  elementary  teachers  and  in  different 
Idnds  of  elementary  schools.   ♦  *  * 

1  Eadi  of  the  nixie  dasses  of  a  hitfier  school  has  a  dass  master  or  OMlna^^ 
by  the  director  to  act  as  his  representative.  "The  class  master  is  expected  to  be  a  teacher,  guide,  and  friend 
of  his  class.  All  other  teadiers  report  to  him,  and  the  class  record  is  his  special  care.  Pupils  n^ust  first 
seek  his  advloe  before  going  to  the  director;  he  becomes  personally  acquainted  with  the  parents  of  his  boys; 
he  studies  the  condition  of  their  home  life  and  their  conduct  out  of  school;  be  has  charge  of  the  trial  teachers 
who  may  be  assigned  to  the  class,  and  sees  to  it  that  no  harm  comes  from  their  teaching;  and  in  all  faculty 
ooolereDce^  he  acts  as  spokesman  for  his  class.  From  the  reports  of  other  teachers  he  knows  Just  what 
each  boy  is  doing,  and  is  prepared  to  talk  intelligently  with  teacher  or  boy,  as  the  case  may  be.  Thus, 
be  is  raapooaible  for  the  industry,  progress,  and  morals  of  his  charges.'! 
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About  two  months  before  the  end  of  the  Seminarjahr  every  candidate  must  hand  in 
a  thesis  on  a  topic  assigned  to  him  by  the  director.  These  theses,  in  the  choice  of  topics 
for  which  the  reasonable  wishes  of  the  candidates  should  be  considered,  are,  as  a  rule, 
so  constructed  that  they  include  theoretical  considerations  and  practical  applications. 
They  should  not  involve  the  treatment  of  an  elaborate  literary  subject,  but  they  should 
give  the  candidate  the  opportunity  to  woiic  out  a  literary  subject  within  his  field 
and  to  connect  it  with  his  own  observations  and  experiences.  Even  if  the  candidate 
has  had  a  very  extensive  teaching  experience,  exemption  from  this  final  thesis  is  not 
granted. 

The  titles  of  some  recent  theses  at  the  Seminar  connected  with  the 
Realgynmasium  at  Remscheid  are  as  follows: 

On  instruction  in  plane  geometry  for  beginners. 

Introduction  to  algebra  based  upon  simple  equations  in  Untertia. 

The  discussion  of  trigonometry  in  Untersekunda. 

Differential  and  integral  calculus  in  the  mathematical  instruction  of  the  Real- 
schulen. 

At  the  Seminar  connected  with  the  Elinger-Oberrealschule  in 
Frankfort  on  the  Main  the  themes  assigned  included  the  following: 

1901.  Three  lessons  in  Unterprima  of  the  Oberrealschule  forming  an  introduction 
to  synthetic  geometry  of  conies. 

1902.  The  area  of  the  drcle.   Three  lessons  in  Obertertia. 

1903.  The  reflection  of  light,  discussed  in  four  lessons  in  Untersekunda  of  an 
Oberrealschule. 

1905.  The  circle  and  proportion.  Four  lessons  in  Obertertiar— pole  and  polar  with 
respect  to  a  circle  and  other  conies.  Four  lessons  in  Unterprima  of  an  Oberrealschule. 

1907.  The  triangle  in  geometry  for  beginners  (Quinta).  The  complete  quadri- 
lateral and  quadrangle  in  Unterprima.  The  principle  of  duality,  three  lessons. 
Three  lessons  on  maxima  and  minima. 

1910.  Discussion  of  the  regula  falsi  and  Newton's  method  for  approximate  solutions 
of  an  equation.   Three  lessons. 

At  least  three*  weeks  before  the  end  of  the  Seminarjahr  the  director 
must  present  to  the  Provinzialschulkollegium  a  detailed  character- 
ization of  each  candidate  on  the  basis  of  personal  observation  made 
during  his  training.    This  characterization  treats  of — 

the  conduct  and  activity  of  the  candidate  during  the  Seminarjahr,  of  his  ambition, 
his  capacity  for  scientific  work,  his  ability  to  teach  and  the  stage  reached  in  his  prac- 
tical training;  it  further  covers  his  state  of  health,  his  financial  position,  his  social 
attitude,  and  his  behavior  toward  his  colleagues,  so  that  the  supervising  authorities 
may  be  acquainted  with  special  talents  as  well  as  with  striking  shortcomings  in  the 
candidate's  conduct,  ambitions,  and  attainments.  The  thesis  with  the  criticism  of 
the  director  or  the  teacher  in  charge  *  and  the  application  for  admission  to  the  Probe- 
jahr,  must  accompany  the  characterization. 

Jf  it  is  the  imanimous  opinion  of  the  Provinzialschulkollegium  that 
the  candidate  appears  unfit  for  the  teaching  profession,  the  candidate 
is  informed  that  he  can  not  be  admitted  to  the  Probe  jahr. 

In  1909  there  were  125  Seminarien  throughout  Germany.  Of 
these  the  49  in  Prussia  with  a  capacity  of  approximately  300  candi- 

1  The  predicates  "satisfactory,"  "good,''  and  "excellent"  are  employed  in  this  connection. 
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dates  were  of  two  types:  (1)  The  12 State  institutions  under  the  direc- 
tion of  the  ProvinzialschulkoUegien;  (2)  the  much  more  numerous 
class  of  institutions  connected  with  leading  Gymnasien,  Real- 
gymnasien,  and  Oberrealschulen,  and  each  under  the  control  of  the 
director  and  some  associates  in  the  schooL^ 

There  are  many  who  consider  that  the  Seminar  system  of  Saxe- 
Weimar  is  foimded  on  sounder  basis  than  is  that  of  Prussia.  In  this 
Duchy  the  candidate  is  required  to  attend  lectures  on  general  peda- 
gogy at  the  University  of  Jena,  to  teach  at  least  two  hoiurs  per  week 
in  the  university  practice  school,  and  to  carry  on  the  work  of  the 
Seminar jahr  and  Probe jahr  in  the  city  Gymnasium  where  the  higher- 
school  practice  teaching  is  done.'  In  this  way  prospective  secondary- 
school  teachers  can  avail  themselves  of  more  scientific  and  critical 
treatment  of  training  than  is  possible  on  the  part  of  a  busy  director 
and  his  staff. 

In  the  summer  semester  of  1909  and  the  winter  semester  of  1909-10 
the  following  courses  were  given  at  the  University  of  Jena:  Mo- 
ments of  empirical  psychology  (2  hours  a  week  during  a  semester); 
applied  psychology  (2  hours);  attention  (1  hour);  general  didactics 
(2  hours) ;  pedagogic  seminary  (3  hours  a  week  during  a  year) ;  psy- 
chology (2  hours  a  week  during  a  semester);  neurological  diagnosis 
with  practical  exercises  (1  hour) ;  discovery  and  treatment  of  mental 
weakness  in  youth,  for  physicians  and  teachers;  principal'  problems 
of  ethics  and  jurisprudence  (2  hours);  Herbart  (2  hours);  spedal 
didactics  (3  hours). 

There  are  other  university  Seminarien  at  Leipzig  and  GKessen,  but 
while  most  of  the  universities  give  courses  which  are  especially 
valuable  for  the  professional  training  of  teachers,  some  universities 
are  hostile  to  closer  relations.  The  Universities  of  Munich  and  Wurz- 
burg  are  of  the  opinion  that  ''pedagogy  as  an  isolated  science  is  able 
to  produce  no  creative,  scientific  work;"  that  *'the  university  has 
for  its  purpose  the  advancement  of  the  scientific  and  purely  cultural 
training  of  students;"  that  **the  imion  of  practice  schools  with  the 
imiversities  should  be  opposed  not  only  by  considerations  of  prin- 
ciple, but  by  great  practical  difficulties  as  regards  the  personnel  of 
teachers,  the  nimiber  of  pupils,  and  local  relations." 

The  following  courses  were  offered  at  the  University  of  Berlin*  in 
the  summer  semester  of  1909: 

Greneral  peycho]ogy  (2  semester  hours);  thecmtical  and  experimental  exerdses  in 
psychological  institute  (3  houra);  the  soul  of  primeval  races  (3  hours);  exercises  in 
race  psychology  (1^  hours);  pedagogic  theories  from  Plato  to  Rousseau  (2  houn); 

*■  Tb*  best  book  on  th«  subject  of  tbt  gymnarial  Seminar  seems  to  be  Dm  padog^gitehe  SewUnoTf  by  Dr. 
KMlN«fl,ofMiuiloh(Beok,1908).  It  ie  the  result  of  U  yean' experieaoesinoeBaYailAadoptwitkePriif. 
itan  system  in  1807. 

*In  his  work  on  TraMng  cf  Teacher,  J.  F.  Brown  giYes  (pp.  9^vaff),  ''Begolfttioas  for  the  pertijsgioai 
iff^inmr  of  the  oniTetsity  and  its  practice  school  at  Jena." 
•CLB^V.  8.  Commiss.  of  Eduo.,  1912-13,  toL  I,  Wadiingtoii,  pp.nfr-31 
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■dentific  pedagogic  ezercins  (1  hour).  In  tlie  winter  semester:  Fliychology  with 
demcxiBtratioDS  (4  houis);  lectures,  and  experimental  and  theoretical  exerciBes,  in 
psychological  institute  (10  hours);  general  psychology  (2  hours);  the  psychological 
foundations  of  education  (1  hour);  ethics  (2  hours);  Kant's  ethics  (1  hour);  problems 
of  modem  culture  (2  hours);  the  theory  of  instruction  (2  hours);  scientific  pedagogic 
exercises  (2  hours);  discussion  of  experimental  pedagogy  in  connection  with  lectures 
(1  hour). 

Prohejahr. — ^The  Probejahp  gives  opportunity  for  consecutive 
teaching  under  continual  inspection  and  criticism  in  an  institution 
which  is  usually  different  from  that  in  wliich  the  Seminarjahr  is 
spent.  The  candidate  is  intrusted,  according  to  his  qualifications, 
with  larger  connected  teaching  problems  and  8  to  10  hours  a  week 
of  actual  class  work.  The  candidate  is  also  obliged  to  exercise  super- 
vision, to  attend  teachers'  conferences,  to  assist  the  director  in 
making  out  reports  and  checking  lists,  and  otherwise  to  identify 
himself  with  the  life  of  the  school.  For  this  heavy  burden  of  work 
no  compensation  is  given.  In  exceptional  cases  the  Provimdal- 
schulkollegium  may  employ  the  probandus  as  a  scientific  assistant, 
for  substitute  teaching  or  for  additional  work.^  In  this  case  the 
candidate  receives  remuneration;  he  also  receives  the  right  to  vote 
in  teachers'  conferences  on  all  questions  which  eoncem  the  classes 
he  conducts. 

The  director  must  watch  the  conduct  and  activity  of  the  candidate,  visit  him  from 
time  to  time  in  his  lessons,  and  draw  his  attention  to  accidental  mistakes  and,  if 
necessary,  warn  him  seriously  by  indicating  the  consequences  of  disregarding  this 
advice. 

The  teacher  in  charge  of  the  training  of  the  candidate  is  obliged  to  attend  the  candi- 
date's lesson  very  often  in  the  beginning,  later  at  least  twice  a  month;  to  examine  the 
papers  which  he  has  corrected;  and  to  advise  him  concerning  matters  outside  of 
instruction. 

The  candidate  should  learn  to  use  critically  Reidt's  AnleUung  zum 
rruUhemoHschen  Vrderrickt^  Simon's  Didahtik,  and  Hofler's  recent 
Handbuch  des  maiherruUisehen  UrUerricTUs;  similarly  with  the  hand- 
books and  encyclopedias  of  Eilling-Hovestadt,  Thieme-Farber, 
Schwering,  and  Weber-Wellstein.'  The  candidate  should  also  work 
through  F.  Klein's  Vorlesungen  Uber  EUmeniarnuUTie^^  vom 
hdheren  Standpunkte  am}  The  study  of  the  history  of  mathematics 
is  also  specially  recommended  to  tiie  candidate  \l  he  has  already 
carried  on  some  historical  study  in  mathematics. 

*  In  lOQhxMw  th»  aoMnrnt  of  dan  tMohiag  may  b«  as  mi^ 

•  W.  Kining  und  H.  HovMtodt,  Barndbvck  iu  matkmaHKhin  UnUnkkU,  Ldpdg,  TaabiMr,  1910-19 13. 
3  vols.,  456+483  pp. 

H.  Thtome  tmd  C.  Firber,  OrundUkren  der  Matkematlk.  Lslpstg,  Toabner,  1909-1913.  4  vols. 
JL  B€hvuing,Handbueh  der  EUmtmtar  maHkemaitik  f%r  Lekrer,  Lslpdg,  Teabner,  1907.   416  pp. 
H.  Weber  tmd  J.  WeOsteln,  EnxffttopUdU  der  Bemdar-MaAemaik.  Lelpdg,  Teubner,  1909-1911  4  rr^A 
560+606+548+681  pp. 

*A  sketohof  the  teaohing,  in  Oennan  nnivonities,  of  elementary  mathematics  from  higher  stand- 
points,  is  fiven  in  Lore7'sI>a«5lHMi»i<r  MiOumaiik  an  den  iemttekenUniweriUdUn,  pp.  2Mri, 
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As  evidence  of  the  amoiint  of  pedagogical  insight  obtained,  the 
candidate  must  present  to  the  director  toward  the  end  of  the  Probe- 
jahr  a  report  concerning  his  own  work  as  teacher. 

At  least  three  weeks  before  the  close  of  the  year  the  director 
reports  concerning  the  candidate  to  the  ProvinzialschulkoU^um. 
The  nature  of  the  report  is  similar  to  that  described  above  in  con- 
nection with  the  duties  of  the  director  of  a  Seminar.  On  the  basis 
of  these  reports,  of  the  observations  of  the  district  advisers  (Schulr&te) 
and  of  the  result  of  the  two  years  of  practical  training,  the  Kollegium 
soon  decides  whether  or  not  the  candidate  possesses  AnsteUungs- 
fahigJceU  or  qualification  to  have  his  name  inscribed  on  the  list  of 
teachers  eUgible  to  appointment  in  the  higher  schools. 

If  there  is  doubt  as  to  the  candidate's  qualifications,  the  Probejahr 
is  prolonged  six  months.  In  any  case  a  certificate  concerning  the 
teaching  abihty  of  a  candidate  can  never  be  granted  if — 

in  the  meantime  it  has  been  proved  that  the  candidate  either  through  physical  defects 
or  through  unavoidable  pedagogic  defects  is  imable  to  fulfill  his  duties  as  a  teacher 
or  educator  of  youth,  or  if  the  candidate  on  account  of  his  conduct  within  or  with- 
out the  school  appears  imfit  for  the  teaching  profession. 

It  rarely  happens  that  a  candidate  fails  of  certification  at  the  end 
of  the  Probejahr,  since  his  defects  are  almost  sure  to  he  brought  to 
light  in  the  Seminarjahr  which  is  extended  for  a  year  or  half  year 
at  another  seminar  when  any  doubt  exists  as  to  his  quaUfications  for 
the  Probejahr. 

Teachers  m  all  secondary  schools,  whethw:  under  State,  city,  or 
other  patronage  must  be  selected  from  the  provincial  Ust.  But 
while  State  institutions  are  required  to  select  their  teachers  with  the 
desired  qualifications  in  order  of  seniority  on  the  Ust,  other  schools 
are  free  to  select,  regardless  of  order,  from  the  six  highest  on  the  list. 
In  recent  years  the  appointment  of  teachers  to  positions  has  followed 
very  soon  after  their  names  have  been  placed  on  the  official  list. 
For  interesting  details  regarding  appointment  and  promotion  of 
teachers,  the  reader  may  consult  J.  E.  Russell's  work  (pp.  370-381), 
written  about  18  years  ago.  * 

To  make  more  apparent  the  opportunities  of  the  future  teacher 
for  studying  mathematics  at  the  university  it  may  be  well  to  con- 
sider details  concerning  specific  cases.  As  even  in  Germany  the 
very  large  number  of  courses  in  pure  and  applied  mathematics  which 
are  offered  each  year  at  the  UnivOTsity  of  Gottingen  are  quite  excep- 
tional,' the  following  illustrations  are  cited:  (a)  The  courses  offered 

1  An  interesting  discussion  of  the  preparation  of  teachers  in  Prussia  is  contained  in  W.  Killing's  "Bemer- 
kongen  flber  die  Ausbildnng  der  OynmaiiaUehier,"  Jokrerittridu  iir  deuttehen  MathematSker-  VereMgung, 
Band  23, 1013,  pp.  20^ 

s  For  an  account  of  mathematics  at  Oottingen,  Me  Lorey's  Dot  Stadium  dtr  Mathematik  an  den 
demUdken  UnivertUdten,  pp.  847-^ 
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St  the  University  of  Berlin  during  the  summer  semester  of  1914; 
(b)  the  actual  list  of  courses  of  study  (with  the  exception  of  those  in 
botany,  zoology,  and  philosophy)  which  an  Oberlehrer  took  at  the 
University  of  Bonn  in  preparation  for  his  present  position,*  He 
spent  the  fourth  semester  of  imiversity  study  at  Berlin,  where  he 
heard  lectures  on  the  theory  of  numbers  by  Frobenius  and  on  alge- 
braic equations  by  J.  Schur. 

(a)  Derivation  of  the  most  important  properties  of  conic  sections 
by  means  of  elementary  geometry  (2  hours  a  week)  by  Schwarz; 
analytic  geometry  (4  hours),  Schottky;  differential  calculus  (4 
hours),  Ejiopp;  integral  calculus  (4  hours),  Ejioblauch;  theory  of 
determinants  (4  hours),  Frobenius;  theory  of  infinite  series,  infinite 
products,  and  continued  fractions  (4  hours),  Ejiopp;  introduction 
to  the  theory  of  ordinary  differential  equations  (2  hours),  Hettner; 
space  curves  and  curved  surfaces  (4  hours),  Schwarz;  analytic  me- 
chanics (4  hours),  Lehmann-Filhfis;  applications  of  eUiptic  functions 
(4  hours),  Knoblauch;  calculus  of  variations  (4  hours),  Schwarz; 
theory  of  theta  fimctions  (4  hours),  Schottky;  exercises  in  differ- 
ential calculus  (2  hours  fortnightly),  Knopp;  exercises  in  differential 
and  integral  calculus  (1  hour),  Knoblauch;  exercises  in  mechanics 
(1  hour),  Lehmann-Filh6s;  mathematical  colloquium  for  advanced 
students  (2  hours  fortnightly),  Schwarz;  mathematical  seminary 
(2  hours),  Schwarz,  Frobenius,  Schottky  (each  professor  directed 
the  seminary  once  in  three  weeks), 

(b)  1.  Semester  (1906):  Differential  calculus  with  exercises,  Kowa- 
lewski;  descriptive  geometry  with  exercises  in  drawing,  London; 
experimental  physics  (electricity  and  optics),  Kayser.  2.  Semester 
(1906-7):  Laboratory  physics  for  beginners,  Kayser;  experimental 
physics  (mechanics,  heat,  acoustics),  Kayser;  integral  calculus  with 
exercises,  Kowalewski;  elements  of  analytic  geometry  with  exercises, 
London;  introduction  to  algebra,  Schmidt;  theory  of  determinants, 
Schmidt.  S.  Semester  (1907):  Laboratory  physics  for  beginners, 
Kayser;  experimental  physics  (repeated),  Kayser;  physical  imits 
and  constants,  Kaufmaim.  6.  Semester  (1908):  Selected  chapters 
in  analytic  geometry,  London;  foxmdations  and  history  of  higher 
analysis,  Kowalewski;  readings  and  reviews  of  selected  writings  of 
Leibnitz  and  Newton,  Kowalewski;  mathematical  seminary.  6. 
Semester  (1908-9):  Fourier  series  and  applications,  Kowalewski; 
foundations  of  the  theory  of  abrogates,  Kowalewski;  theory  of 
electricity  with  exercises,  Pfluger;  mathematical  seminary.  7. 
Semester  (1909) :  Differential  geometry,  study;  differential  equations, 
Kowalewski;  theory  of  light,  with  exercises,  Pflager;  elements  of  the 
theory  of  elections,  Bucherer;  mathematical  seminary.  8.  Semsster 
(1909-10):  Synthetic  geometry  with  exercises,  London;  introduction 


>  W  Lorey,  Dot  Studium,  etc.,  pp.  343-43, 
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to  theory  of  functions,  Kowalewski;  mechanics,  PflQger;  physics 
coDoqnium,  E^yser;  applied  theory  of  physics,  Eversheim;  mathe- 
matical seminary.  9.  Semester  (1910):  Analytic  geometry,  second 
part  (repetition),  London;  foundations  of  geometry,  Hessenberg; 
mathematical  seminary. 

In  the  tenth  semester  this  candidate  passed  the  Oberlehrer- 
prufimg  and  was  certified  as  having  scientific  knowledge  requisite 
for  teaching  mathematics,  physics,  botany,  and  zoology  in  the  first 
grade.  The  combination  of  botany  and  zoology  with  mathematics 
and  physics  appears  to  be  very  common  at  Bonn  as  well  as  at  other 
universities. 

2.  BAYARU. 

The  method  of  training  teachers  for  higher  schools  in  Bavaria 
differs  considerably  from  that  in  Prussia.  In  what  follows  there  is 
given  a  description  of  (I)  the  training  based  upon  regulations  in 
force  from  1895  to  1912;  (II)  the  training  required  by  decree  of 
September  4,  1912. 

I.  The  training  consists  of  (a)  an  examination  (Lehramtsprilfimg) 
and  (6)  a  so-called  Seminarjahr.  The  Lehramtspriifung  is  divided 
into  two  sections,  the  first  at  the  end  of  four  semesters  of  study  in  a 
university  or  technical  school,  and  the  second  after  eight  semesters 
at  a  university  or  technical  school. 

In  the  first  section  of  the  examination  the  candidate  is  Uable  for  ex- 
•  amination  in  the  f oDowing  subjects :  (1 )  Algebraic  analysis  and  algebra, 
including  equations  of  the  third  and  fourth  degree;  (2)  plane  and 
soUd  geometry;  (3)  plane  and  spherical  trigonometry;  (4)  elements 
of  differential  and  integral  calculus;  (5)  analytic  and  synthetic 
geometry  of  conies;  (6)  elements  of  descriptive  geometry.  About 
four  hours  are  allowed  for  the  examination  in  each  of  these  subjects. 
Then  five  hours  are  set  aside  for  (7)  a  German  essay  on  a  theme  the 
treatment  of  which  displays  the  general  culture  of  the  candidate. 
For  each  candidate  the  oral  examination,  lasting  an  hour,  covers  the 
subjects  of  the  written  examination  and  the  foundations  of  physics. 
The  following  questions  were  set  in  1908:* 

Algebraic  analynt  (2  houn). — ^Prove  that  the  series 

.  ,  008  ^  ,  cos  2^  ,  008  3<^  , 

^+-ir+~2r-+-8r-+  

convevgw  for  all  values  of  ^;  calculate  the  sum  of  this  series  and  express  the  sum  in 
real  form. 

Algebra  (1}  hours).— For  what  values  of  X  does  the  equation  x'— 5x'+2x=X  have  the 
property  that  the  difference  of  two  roots  is  equal  to  3?  Determine  the  corresponding 
system  of  solutions  of  the  equation  and  express  the  linear  relation  between  X  and  x. 

>  The  oarrent  qoatttons  are  to  be  foand  in  Bay.  ZeiUehr.  f,  Realschultcesen  or  ^Idtter  /.  d.  OymnaHaU 
»dhUwe$en,  Questtons  set  (or  many  years  have  been  collected  in  Pr&fuTigsaufgaben  f.  d.  Lehramt  der  JEGUA. 
mnd  Ph§i,  a.  i.  Egl.  hagr.  hum. «.  Uchn.  VnUrridUtajutaUen  087S-lii9S) .  Ansbach,  C.  Brdgel  a.  Sohn,  18M. 
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Plane  geometry  (2  houre).— Any  three  points  A^,  B',  C^,  are  taken  on  the  sides  BC, 
CA,  AS,  respectively,  of  a  triangle  ABC.   Prove  that- 

(1)  the  drclee  drcumscribed  about  the  triangles  A'B^C,  B^C^A,  C^A^B  meet 
in  a  point; 

(2)  the  centers  of  these  circumscribed  circles  are  the  vertices  of  a  triangle  similar 
to  the  triangle  ABC. 

Solid  geometry  (1}  hours). — On  an  equilateral  triangle  the  radius  of  whose  circum- 
scribed circle,  r,  is  given,  a  right  pyramid  of  height  h  is  constructed.  From  the 
middle  point  of  the  circumscribed  circle  of  the  base  perpendiculars  are  dropped  on 
the  faces  of  the  pyramid  and  through  each  pair  of  perpendiculars  planes  are  drawn. 
Find  the  common  area  and  volume  of  any  one  of  the  resulting  pyramids  and  the 
original  pyramid. 

Plane  trigonometry  (2  houTB).— In  a  triangle  ABC  there  is  given  AB=c=80,  the 
length  of  the  line  segment  CC^«t»50  (where  C^  is  the  middle  of  the  side  A  B),  and  the 
difference  of  the  angles  A  and  B  or  a—fi^S^9^  49^.8.  Find  the  other  two  sides  (first 
in  general  terms  and  then  numerically). 

Spherical  trigonometry  (2  hours).— At  a  place  whose  latitude  is  0=48*  8^,  and  at 
3  o'clock  in  the  aft^noon  on  the  longest  day  (declination  of  the  sun  6«€«23^  27^)  it 
IB  desired  to  find  the  approximate  cardinal  points  of  the  compass  from  the  position  of 
the  sun,  and  accordingly  it  is  supposed  that  the  sun  is  in  the  southwest.  How  great 
IB  the  error  of  this  orientation? 

At  what  hour  of  the  day  would  this  orientation  error,  due  to  interchange  of 
azimuth  and  hour  angle,  be  a  maximum  on  that  day  and  at  that  place? 

Differential  calculm  (1}  hours). — If  U3sf(v)  and  v»^x,y,z),  find  the  derivative 


,._;-(.!|«)v.v3;;(^|-')'d.-3^,J,-(=^)- 


Analytic  geometry  of  conica  (2  hours). — ^A  fixed  tangent  a  of  a  parabola  meets  the 
tangent  at  a  variable  point  P  in  T.   The  line  segment  PT  is  divided  at  Q  so  that 

^=X.   Show  that— 

(1)  the  locus  of  Q  is  a  parabola  tangent  to  the  given  parabola  at  the  point  A 
where  a  is  tangent  to  the  curve; 

(2)  the  loci  of  Q  corresponding  to  different  positions  of  a  are  congruent. 
Synthetic  geometry  of  conice  (1}  hours). — In  a  plane  two  lines  g„  g,  and  two  points 

P  and  Q  are  given.  Determine  that  line  through  P  such  that  the  part  cut  off  by  gi 
and  gs  is  seen  from  Q  under  a  right  angle. 

Elements  of  descriptive  geometry  (4  hours).— A  plane  (s,,  t,)  is  given  by  its  traces, 
also  a  point  A  by  its  projections  A„  A,.  A  circle  through  A  which  touches  the  first 
trace  s,  and  has  at  A  a  tangent  parallel  to  S|  is  projected  orthogonally  on  the  plane 
(s^ta).  Draw— 

(a)  the  projection  plan; 

(b)  the  true  form  of  this  projection; 

(c)  the  cylinder  employed  in  the  projection;  and 

(d)  its  development  (Abwicklung)  so  far  as  it  is  bounded  by  the  plane  (si,  and 
the  circle-plane. 

The  conditions  to  be  satisfied  before  admission  of  a  candidate  to 
the  second  section  of  the  LehramtsprQfimg  are:  (a)  He  shall  have 
studied  at  a  university  or  technical  school  for  at  least  four  years,  of 
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which  seven  semesters  have  been  devoted  to  the  study  of  mathemat- 
ics and  physics;  (b)  he  shall  have  taken  courses  in  laboratory 
physics  and  theory  or  history  of  pedagogyi  and  two  courses  in  the 
second  section  of  the  philosophical  faculty,  especially  one  in  inor- 
ganic chemistry;  (c)  he  shall  have  completed  a  scientific  thesis  in 
the  field  of  pure  or  applied  mathematics  or  physics. 
The  titles  of  some  theses  in  recent  years  are  as  follows: 

On  the  radii  of  curvature  ^  ol  the  G„  their  envelope  and  pedal  curve  with  nepeci 
to  the  center. 

Envelope  of  the  planea  which  cut  off  from  a  tzirectangular  trihedral  angle  a  tetra- 
hedron of  constant  area. 

To  exhibit  three  coplomar  concurrent  rays  as  the  central  projection  of  three  rays 
conciurent  in  space. 

Discussion  of  Rosenhain's  threefold  periodic  functions  with  the  aid  of  Wder- 
Btrass's  "p''  and  ^'v"*  functions. 

Glifisettee  of  points  of  curves  tangent  to  a  given  line  in  a  fixed  point 
On  space  W-curves  and  W-surfaces. 

On  the  geometric  foundations  of  function  theory  based  upon  hyperbolic  measure- 
ment. 

On  Laguerre's  contact  transformations. 

Groups  of  substitutions  which  may  be  analyticaUy  exhibited  as  functions  of  the 
form  az^. 

The  employment  of  elliptic  functions  for  the  theory  of  the  point  systems  of  a  gen- 
eral curve  of  the  third  degree. 

Presentation  of  the  methods  of  solution  of  the  equation  of  the  fifth  degree  in  their 
historical  development. 

The  oral  examination  consists  of  questions  on  the  thesis,  and  on 
analysis,  geometry,  analytic  mechanics,  and  physics.  In  particular 
such  subjects  as  foimdations  of  geometry,  theory  of  fimctions,  dif- 
ferential equations,  differential  geometry  of  plane  and  space  may  be 
discussed.  In  conducting  the  examination  the  special  line  of  study 
of  the  candidate  is  taken  into  account.  Furthermore,  emphasis  is 
laid  on  maturity  in  connection  with  subjects  of  the  first  examination. 
In  mathematics,  especially  careful  consideration  is  bestowed  on 
those  topics  whose  mastery  tends  to  a  truer  understanding  of  sub- 
jects taught  in  secondary  schools.  In  physics  the  candidate's  facility 
in  experimentation  is  tested.  Theory  and  history  of  pedagogy  are 
also  subjects  for  examination.  The  whole  examination  lasts  two 
hours. 

Both  parts  of  the  Lehramtsprfifung  are  held  in  Mimich  before  an 
examination  conmiission  of  the  royal  State  ministry. 

The  examination  regulations  contain  yet  another  requirement. 
The  candidate  has  to  give  a  trial  lesson  (Lehrprobe)  on  an  assigned 
theme  in  one  of  the  middle  schools  of  Munich  before  the  assembled 
examination  board.  This  test  of  teaching  ability,  for  which  a  special 
predicate  is  assigned,  is  very  peculiar  in  that  the  candidate  is  tested 


1 1  have  so  translated  KrAmmimg$$ekiuu  (p.  73  of  Wieteitiier^  report  on  Bavaria). 
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in  something  concerning  which  he  has  never  been  taught.  At  best 
it  can  only  tend  to  indicate  his  natural  ability.  On  the  other  hand  a 
naturally  good  instructor  may  be  confused  by  the  large  audience  and 
the  fact  that  he  is  not  acquainted  with  any  of  his  pupils.  Neverthe- 
less, every  candidate  who  satisfactorily  passes  the  LehramtsprQfung 
and  the  Lehrprobe  test  is  declared  competent  to  teach  all  subjects  in 
secondary  school  mathematics. 

Following  the  example  set  by  Prussia,  certain  Seminarien  for  the 
training  of  teachers  in  ancient  classics  were  estabUshed  in  1893. 
It  was  not,  however,  till  the  spring  of  1904  that  two  mathematical 
Seminarien  came  into  being  at  the  Theresiengymnasium  and  at  the 
Realgymnasiimi  in  Munich.  By  1906  two  others  had  been  estab- 
lished: One  at  the  Realgymnasiimi  in  Augsburg  and  the  other  at 
the  Realgymnasium  in  Wurzburg,  but  up  to  Jime,  1912,  these  four 
institutions  were  the  only  establishments  of  their  kind  in  Bavaria. 
Since  none  of  these  Seminarien  could  train  more  than  6  or  ^  can- 
didates annually,  while  40  to  50  were  coming  from  the  universities, 
training  in  aSeminarwasnotrequiredforthe  candidate  in  mathematics. 
With  the  new  regulations  of  1912  the  Seminarjahr  became  compulsory. 

In  the  mathematical  Seminar  there  are  two  special  teachers  (Semi- 
narlehrer,  one  mainly  in  mathematics,  the  other  in  physics)  in 
addition  to  two  members  of  the  regular  staff  who  are  Seminarleiter, 
or  teachers  who  conduct  the  training.  Of  the  four  teachers  only  two 
are  specialists  in  mathematics  and  physics. 

Candidates  enter  the  Seminar  at  the  end  of  November;  in  the  first 
weeks  they  observe  the  instruction  of  their  Seminarlehrer  and  of 
the  other  teachers  in  the  institution  and  after  that  give  trial  lessons 
(Probelektionen)  at  first  for  half  an  hour  and  later  for  the  full  hour. 
On  these  occasions  the  other  candidates  and  the  Seminarlehrer  are 
always  present.  At  the  special  Seminar  meetings,  which  usually 
take  place  twice  a  week,  the  candidates  must  report  concerning  aU 
classes  which  they  have  attended  either  as  instructor  or  observer. 
At  these  meetings  the  ''Praktikanten"  hear  discussions  of  a  peda- 
gogic-didactic nature  and  give  lectures  on  general  pedagogic  questions 
or  on  methods  of  treating  certain  parts  of  mathematics  and  physics. 
The  trial  lessons  of  the  Praktikanten  are  here  criticised  and  every 
lectiu*e  is  followed  by  general  discussion.  At  the  meetings  the 
Seminarleiter  and  Seminarlehrer  also  give  lectures  on  general  ques- 
tions, on  duties  as  a  teacher  and  to  society,  and  on  special  topics  of 
didactics  and  method.  The  nimiber  of  lectures  which  each  candi- 
date gives  varies  from  two  to  six.  Themes  employed  for  such 
lectures  are  as  follows:  Herbart's  views  on  mathematical  instruction; 
Klein's  endeavors  for  reform;  quadrature  of  the  circle  in  instruc- 
tion; mathematical  instruction  in  France;  hygiene  in  the  schoolroom; 
the  handling  of  lying  in  the  school;  the  best  texts  in  different  sub- 
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jects;  how  is  rest  in  connection  with  instraction  best  taken  f  the 
slide  rule;  suicide  of  pupils ;*  review  of  new  books;  methods  of  con- 
struction according  to  Adler,  Petersen,  and  Alexandroff ;  and  similar 
themes  in  physics. 

Minutes  of  all  Seminar  meetings  must  be  kept  by  the  candidates 
in  turn.  In  this  way  each  one  has  to  prepare  eight  to  ten  sets  of 
minutes.  Before  May  1  each  one  must  also  hand  in  a  larger  peda- 
gogic thesis  of  which  the  theme  was  assigned  the  preceding  January 
in  consultation  with  the  Seminarleiter  and  Seminarlehrer.  The 
theses  are  discussed  in  Seminar  meetings  and  written  judgments  are 
passed  upon  them.  A  selection  of  subjects  (in  so  far  as  they  are 
not  in  pure  physics)  assigned  at  the  four  Seminarien  is  as  follows: 

Of  what  mgnificance  for  instruction  in  mathematics  and  physics  are  the  six  ^'in- 
tereets''  of  Herbart?  Appreciation  of  the  attack  of  Ellen  Key,  Forel,  and  other 
modems  leveled  against  the  traditional  methods  of  instruction.  CompariBon  of  the 
light  and  dark  sides  of  the  system  of  specialist  teachers  and  of  class  teachers.  Self- 
criticism  as  one  of  the  most  necessary  conditions  of  progress  in  successful  instruction. 
Relation  between  pupil  and  teacher  both  within  and  without  the  school.  The  ques- 
tion of  overworking  and  the  humanistic  Gymnasium  of  the  day.  What  place  should 
art  occupy  in  a  scheme  of  instruction?  Comparative  consideration  of  programs  in 
mathematics  and  physics  at  various  German  institutions.  Mental  arithmetic.  Teach- 
ing of  fractions  by  question  and  answer.  Graphic  methods  in  the  instruction  of 
arithmetic  and  algebra  as  well  as  of  trigonometry.  How  ia  the  idea  of  a  fimction  to 
be  developed  according  to  the  program  of  the  Bavarian  Oberrealschule?  In  the 
interests  of  concentration  in  mathematical  instruction  in  the  upper  classes,  how 
can  the  study  of  physics  or  natural  science  be  promoted?  (To  be  discussed  on  the 
basis  of  the  program  of  Bavarian  secondary  schools.)  How  can  the  interest  of  a  pupil 
be  aroused  to  recognize  mathematical  manifestations  in  daily  life?  The  German 
Museum^  and  the  humanistic  Gymnasium.  Introduction  to  the  similarity  of  figures. 
Theory  of  equality  of  areas  and  transformation  of  areas.  Weights  and  measures  in 
arithmetic  instxuction. 

At  the  close  of  the  Seminar  course  the  authorities  notify  the 
ministry  of  approved  candidates  who  in  due  coiu^e  receive  Bef&hi- 
gungszeugnisse  as  teachers.  There  is  no  Probejahr  as  in  Prussia; 
and  it  is  also  to  be  observed  that  the  Seminarien  of  Bavaria,  organized 
for  the  most  part  to  train  in  a  special  subject,  are,  in  this  respect, 
different  from  those  in  Prussia. 

At  the  University  of  Mimich  in  the  summer  semester  of  1909  the 
following  courses  were  offered:  Psychology,  with  special  reference  to 
pedag<^c  questions  involved  (4  hours  a  week) ;  psychology  (4  hours) ; 
psychological  exercises  (2J  hours) ;  art  and  race  psychology  (2  hours) ; 
anthropological  psychology  (4  hours);  introduction  to  ethical  prob- 
lems (2  hours) ;  introdxiction  to  problems  of  sociology  (3  hours) ;  his- 

1  This  18  ft  serlooB  matter  in  Oermany.  Tbat  it  is  largely  due  to  overwork  seems  to  be  established  by  tha 
appaOinf  ooDditioD  of  recruits  (or  the  amy  and  navy  from  secondary  schools  of  Prussia.  More  than 
one-third  of  the  students  are  found  physicaUy  unfit  (see  Rep.  U.  8.  Commis.  of  Educ,  1909-10,  vol.  1,  Wash- 
ington, 1910,  pp.  48»^). 

>  Presumably  the  deutsches  Museum  von  Melsterwerken  der  Naturvlssenschaft  und  Technik,  in  Munich, 
of  which  the  comer  stone  was  laid  in  19061 
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tory  of  pedagogic  theories  (4  hours).  In  the  winter  semester, 
1909-10:  General  psychology  (5  hours);  psychology  seminary  (1^ 
hours) ;  psychological  exercises  (H  hours) ;  psychology  of  Aristotle  (1 
hour);  fundamental  problems  of  ethics  (4  hours). 

In  Bavaria,  university  vacation  courses"  for  those  who  are 
teaching  in  secondary  schools  are  often  largely  attended.  Such 
lectures  were  given  for  example  at:  (a)  Wurzburg,  April  21-27, 

1908 —  Dr.  Rost,  6  lectures  on  the  productiveness  of  the  employment 
ol  graphical  aid  in  carrying  out  geometrical  constructions,  and  Prof. 
Prym,  6  lectures  on  the  derivation  of  fundamental  functions  in 
passing  from  lower  to  higher  analysis;  (b)  Erlangen,  April  13-19, 

1909 —  ^Prof.  Gk)rdan  gave  2  lectures  on  corresponding  conies,  Prof. 
Noether  2  lectures  on  the  variation  principle  in  mechanics,  and  Dr. 
Hilb  2  lectures  on  relations  between  higher  and  elementary  mathe- 
matics. 

Courses  in  the  history  of  mathematics  are  not  often  given  in 
Gfermany,  but  at  the  University  of  Mimich  Dingier  is  a  privat- 
docent  for  the  didactics,  philosophy  and  history  of  mathematical 
sciences.    His  appointment  in  1912  was  the  first  of  the  kind. 

n.  Regulations  of  1912.  The  candidate  is  still  required  to  pass 
two  examinations,  namely,  the  two  sections  of  the  LehramtsprQfimg, 
but  the  first  section  does  not  come  till  after  at  least  foiu*  years  of 
study  in  a  university  or  technical  high  school  and  the  second  section 
after  the  completion  of  a  Seminar jahr.  There  is  also  a  voluntary 
special  examination. 

The  candidate's  choice  of  subjects  is  more  circiunscribed  in  Bavaria 
than  in  Prussia.  He  is  required  to  make  selection  from  one  of  the 
following  groups: 

1.  Classical  languages,  German  language,  and  history. 

2.  German  language,  history,  French  or  English  language. 

3.  Modem  languages. 

4.  Mathematics  and  physics. 

6.  Chemistry,  biology,  and  geography. 

6.  Commercial  science  and  geography. 

7.  Drawing. 

Mathematics  and  physics  must  be  chosen  together,  and  no  other 
subject  may  be  elected  with  them. 

For  admission  to  the  first  division  of  the  Lehramtsprufung  in 
mathmetics  and  physics  the  following  are  required: 

(a)  The  Reifezengnis  <^  a  Gymnasium,  Realgymnasium,  or  Oberrealschule. 

(6)  The  proof  of  study  at  a  German  university  or  technical  high  school  for  at  least 
four  years,  at  least  three  of  which  have  been  devoted  to  attending  lectures  on  mathe- 
matics and  physics,  to  laboratory  practice,  and  to  drill  in  exercises. 

(c)  A  certificate  of  successful  completion  of  courses  of  exercises  in  mathematics  and 
physics. 
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(<f)  Proof  of  att«iding  two  coursed  of  philosophic,  hbtoric,  or  geographic  content. 

(e)  The  presentation  of  two  '^Zulassungsarbeiten/'  which  must  be  authenticated  by 
directors  of  exercise  drill  or  laboratory  practice;  one  Arbeit"  of  moderate  scope,  on 
some  topic  in  mathematics  or  theoretical  physics,  should  have  been  prepared  in  seminary 
or  similar  exercises,  the  other  Arbeit  should  be  in  the  nature  of  a  report  of  work  done  in 
laboratory  physics.  Hie  Zulassungsarbeiten  must  each  display  fauniliarity  with  the 
Fcientific  subject  and  its  literature,  a  methodical  development,  and  well-ordered 
presentation. 

In  these  conditions  it  is  notable  that  practical  exercises  in  both 
mathematics  and  physics  are  required  and  that  certificates  of  the 
successful  pursuit  of  these  exercises  are  to  be  presented. 

The  first  division  of  the  examination  is  both  written  and  oraL 
The  written  examinations  aU  take  place  within  a  few  days  (again, 
in  contrast  to  Prussian  arrangements,  where  they  extend  over  months)i 
and  are  arranged  in  three  groups: 

GROUP  1: 

(a)  Elementary  plane  and  solid  geometry  (2  hours). 

(b)  Plane  and  spherical  trigonometry  with  simple  applications  to  mathematical 
geograj^y  (2  hours). 

(c)  Descriptive  geometry,  including  the  elements  of  axonometry  and  perspective 
with  applications,  e.  g.,  to  construction  of  shadows  (drawing  very  carefully  done) 
(2-3  hours). 

(cf)  Algebra  (2  hours).  • 
GROUP  2: 

(a)  Analytic  and  synthetic  plane  and  solid  geometry  (2-3  hours). 

(b)  Differential  and  integral  calculus  with  applications  (2-3  hours). 

(c)  Elements  of  the  theory  of  ordinary  and  partial  differential  equations  and  the 
elements  of  differential  geometry  (2-3  hours). 

(d)  Theory  of  series  and  elements  of  the  theory  of  functions  (2-3  hours). 
GROUP  3: 

(a)  Experimental  physics,  Division  I  (mechanics,  acoustics,  theory  of  heat)  (2 
hours). 

(6)  Experimental  physics.  Division  II  (electricity,  magnetism,  optics)  (2  hours). 

(c)  Analytic  mechanics  of  rigid  and  defonnable  bodies  (2-3  hours). 

(d)  Elements  of  theoretical  physics  (2-3  hours). 

In  addition  to  these  written  examinations,  the  candidate  is  given 
four  hours  to  write  a  German  essay  to  test  his  general  cultiu-e.  The 
subject  of  the  essay  must  be  selected  from  one  of  three  fields  stated 
to  him. 

The  elaborate  home  essay,  which  is  the  central  feature  of  the 
written  exammation  in  other  States  and  which  is  regarded  as  of  special 
value  in  determining  cultural  development,  is  entirely  lacking  in 
Bavaria. 

In  the  oral  examination,  which  is  not  pubUc,  there  is  more  search- 
ing questioning  m  certain  fields  of  the  written  examination;  these 
fields  include  the  foimdations  of  the  theory  of  space  (Group  1),  the 
theory  of  numbers  (Group  2),  and  chemistry  (Group  3).  The  can- 
didate is  also  given  opportimity  to  prove  his  familiarity  with  some 
special  field  of  mathematics  or  physics  which  he  has  himself  chosen. 
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The  oral  examination  in  each  of  the  groups  1  and  2  lasts  for  40  minutes; 
in  group  3,  50  minutes. 

Between  the  first  and  second  divisions  of  the  Lehramtsprafun'^ 
the  candidate  receives  his  practical  or  professional  training  in  a 
Seminar,  to  which  he  is  assigned  by  the  ministry.  The  ti'aining 
here  has  been  described  already. 

In  the  second  division  of  the  examination  the  candidate — 

(a)  Presents  his  home  thesis. 

(&)  Gives  lessons  of  one  hour  each  in  some  topics  of  mathematics 
or  physics  (in  connection  with  which  opportimity  is  given  to  indi- 
cate his  faciUty  in  sketching  on  the  blackboard  and  in  experimenta- 
tion), and  conducts  an  exercise  in  physics  for  pupils.  The  topics 
are  assigned  one  day  in  advance. 

(c)  Is  examined  orally  on  the  theory  of  education  and  instruction, 
especially  of  secondary  school  pedagogy  and  its  history,  as  well  as  on 
related  fimdamental  questions  in  philosophy  and  psychology.  In 
addition  to  the  general  knowledge,  the  candidate  must  show  a  more 
thorough  acquaintance  with  the  pedagogic  theories  and  cultural 
development  in  some  modem  epoch  selected  by  himself.  Connected 
.with  this  are  questions  on  the  newer  development  of  methods  of 
instruction  in  topics  of  mathematics  and  physics,  whereby  the 
candidate  is  given  an  opportunity  to  demonstrate  his  acquaintance 
with  separate  phases  of  development  in  mathematics  and  physics. 

A  candidate  who  fails  in  the  second  section  of  the  examination 
must  repeat  the  Seminar jahr  before  he  is  permitted  to  try  the  ex- 
amination again.  A  second  repetition  of  the  examination  is  not 
permissible.  The  examination  is  conducted  almost  entirely  by 
schoolmen,  including  the  Seminar  director  and  Seminarlehrer. 

The  optional  ''special  examination''  was  a  feature  of  regulations 
in  force  from  1873  to  1895.  In  somewhat  modified  form  it  reap- 
peared in  1912.  This  examination  must  be  taken  within  10  years 
after  the  second  division  of  the  Lehramtsprtkfimg;  it  may,  however, 
be  taken  at  the  same  time  or  even  before,  but  in  this  latter  case  a 
certificate  of  having  passed  the  examination  wiU  not  be  awarded 
until  the  Lehramtspriiiimg  has  been  completed. 
•  For  admission  to  the  special  examination,  there  is  required  either 
the  presentation  of  a  scientific  thesis  ^  in  the  field  of  pure  or  applied 
mathematics  or  of  physics,  or  the  presentation  of  a  practical  work,* 
with  proof  of  thorough  scientific  study  in  one  of  the  following  fields: 
Geodesy,  astronomy,  technical  mechanics,  technical  physics,  electro- 
technical  science. 

The  first  part  of  the  oral  examination  is  on  the  field  from  which  the 
subject  of  the  scientific  thesis  is  taken  and  lasts  about  an  hour;  the 
second  part  covers  the  whole  range  of  the  special  subject  chosen  and 


*  Or  prise  essay  or  doctor's  dissertation  or  other  printed  paper. 
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lasts  at  least  an  hour  and  a  half.  No  second  trial  of  this  ezaminar 
tion  is  permissible. 

Note  that  a  scientific  thesis  and  a  piece  of  practical  work  are  put  on 
a  plane  of  equality  in  this  examination;  of  which  there  is  no  analogue 
elsewhere  in  Germany,  although  it  is  somewhat  similar  to  the  exami- 
nation for  doctorate.  In  the  earlier  regulations  it  was  ordered  that 
those  who  passed  the  special  examination,  even  though  it  involved 
nothing  of  a  pedagogic  character,  were  to  get  the  better  positions  in 
the  secondary  schools.  This  is  not  necessarily  the  case  in  the  newer 
r^ulations,  and  just  what  the  effect  of  the  examination  will  be, 
remains  to  be  seen. 

In  illustration  of  the  excellence  of  the  pedagogically  arranged 
lists  of  courses  offered  at  the  University  of  Mxmich,  that  for  the 
sunmier  semester  1914  is  given:  Introduction  to  higher  mathematics 
for  students  of  philosophy  (3  hours,  including  one  for  exercises). 
Dingier;  differential  calculus  (5  hours,  including  one  for  exercises), 
Bdhm;  exercises  in  plane  analytic  geometry  (2  hours).  Dingier; 
descriptive  geometry  II  (5  hours),  Hartogs;  exercises  in  descriptive 
geometry  (3  hours),  Hartogs;  analytic  geometry  of  space  (4  hours), 
Voss;  int^al  calculus  (5  hours),  Lindemann;  definite  integrals  and 
Fourier  series  (4  hours),  Pringsheim;  synthetic  geometry  II  (4  hours), 
Rosenthal;  exercises  in  synthetic  geometry  (1  hour),  Rosenthal;  in 
seminary,  exercises  for  middle  semesters  (higher  analysis  with  appU- 
cations)  (2  hours),  Rosenthal;  theory  of  algebraic  iorms  (invariants) 
(4  hours),  Lindemann;  introduction  to  the  theory  of  partial  differ- 
.  ential  equations  (4  houis),  Voss;  seminary,  theory  of  ordinary 
differential  equations  (2  hours),  Voss;  applications  of  elliptic  fimc- 
tions  (3  hours),  Pringsheim;  on  the  problem  of  squaring  the  circle 
(2  hours),  Lindemann;  seminary  (2  hours),  Lindemann;  geometric 
morphology  (3  hours),  Brunn;  elementary  theory  of  life  insurance 
for  natural  scientists,  poUticaJ  economists,  and  mathematicians 
(4  hours,  including  one  for  exercises),  Bdhm;  lectures  and  reviews 
of  mathematical-statistical  questions,  for  advanced  students  (2 
hours),  Bdhm.  Mechanics  of  the  continua  (hydrodynamics,  acous- 
tics, elasticity)  (4  hours),  Sommerfeld;  seminary  exercises  on  hydro- 
dynamics, etc.  (2  hoiurs),  Sommerfeld;  physics  of  the  science  of 
earthquakes  (4  hours),  Bidlingmaier;  mechanics  of  the  heavens  II 
(4  hours),  SeeUger. 

t.  SAZONT. 

The  regulations,  formulated  in  1908-9  for  the  preparation  of  teach- 
ers of  mathematics  for  the  secondary  schools  (k  Saxony  differ  very 
little  from  those  promulgated  in  Prussia  in  1898.  The  examination 
consists  of  two  parts,  the  general  and  the  special  subject.  The  home 
theses  are  to  be  finished  before  the  oral  examination.  The  general 
examination  is  on  philosophy,  pedagogy,  and  German  literature,  but 
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not  on  religion.  The  special  subject  examination,  more  limited  than 
in  Prussia,  is  confined  to — (1)  pure  mathematics;  (2)  applied  mathe- 
matics; (3)  physics;  (4)  chemistry;  (5)  mineralogy  and  geology.* 

The  candidate  must  choose  at  least  three  subjects;  it  is  desirable 
that  he  be  also  prepared  in  a  fourth;  and  he  is  not  prohibited  from 
taking  all  five.   The  following  combinations  are  permissible: 

(a)  Pure  mathematics,  applied  mathematics,  physics. 

Q>)  Pure  mathematics,  physics,  chemistry. 

(e)  Chemistry,  mineralogy  with  geology,  physics. 

(d)  Chembtry,  mineralogy  with  geology,  pure  mathematics. 
For  home  theses  the  candidate  is  given  two  problems,  one  for  the 
general  examination,  the  other  for  the  special  subject  examination  in 
that  subject  in  which  he  wishes  to  prove  himself  capable  of  first  grade. 
In  case  this  subject  is  pure  mathematics  he  receives,  in  addition  to 
the  problem  for  the  general  examination,  two  problems  for  the  special 
subject  examination  to  work  at  home,  of  which  one  must  be  in  math- 
ematics; in  this  case  the  candidate  has  no  written  examination,  but 
otherwise  written  examinations  in  all  subjects  of  the  special  subject 
examination,  to  the  extent  of  foiu*  hours,  may  be  required.  For  the 
preparation  of  each  home  thesis  eight  weeks  are  allowed.  The  whole 
period  of  examination  in  Saxony  as  well  as  in  Prussia  thus  extends 
over  several  months  instead  of  a  few  days  as  in  Bavaria. 

The  regulations  with  regard  to  pure  mathematics  and  physics  in 
the  special  subject  examination  are  practically  identical  with  those 
in  Prussia,  but  in  applied  mathematics  the  requirements  are  some- 
what different  by  reason  of  the  final  clause.  The  whole  paragraph 
is  as  follows: 

Of  candidates  who  wish  to  qualify  for  instniction  in  applied  mathematics  there  is 
required,  in  addition  to  a  certificate  in  pure  mathematics,  knowledge  of  deecriptive 
geometry,  including  the  principles  of  central  projection,  and  corresponding  facility 
in  drawing;  familiarity  with  the  mathematical  methods  of  technical  mechanics,  espe- 
cially of  graphical  statics,  with  lower  geodesy  and  the  elements  of  higher  geodesy 
and  with  the  theory  of  adjustment  of  errors  in  observation.  The  candidate  is  free  to 
indicate  in  which  one  of  the  three  parts  he  would  rather  be  examined. 

The  preparation  for  the  special  subject  examination  usually  occu- 
pies not  less  than  foiu*  years  and  this  may  be  made  either  at  the 
University  of  Leipzig  or  at  the  Technische  Hochschule  in  Dresden. 
For  the  student  whose  special  subjects  are  pure  and  applied  mathe- 
matics and  physics,  the  following  scheme  of  courses  is  reconmiended 
at  the  Technische  Hochschule: 

1  Th«r6  mma  to  be  ft  discnpmDcj  in.  A.  Wittliif's  raport  imleeB  different  regolations  govern  oandidates 
studying  at  the  University  of  Leipzig  from  those  at  the  Technische  Hochschule.  The  regulaticos  quoted 
above  went  into  effect  for  the  Hoohsdiule  January  25,  1909  (p.  57).  On  p.  47,  however,  in  connection  with 
regulations  In  force  May  1,  1908,  for  the  university,  Qerman  is  not  mentioned  as  a  general  examinatkn 
subject,  while  nine  instead  of  five  subjects  are  mentioned  as  possible  special  subjects:  the  other  four  are 
history,  botany,  ecology,  and  geography.  Geography  might  be  elected  Instead  of  chemistry  by  tbe  Bftthe> 
matician.  Qf.  Lony's  report  oo  Prussia,  p.  65. 
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1.  Semester  (snmmer). 

Higher  Mathematics  I  (analytic  geometry  and  higher  analysis),  with  exercises. 

Descriptive  Geometry  I,  with  exercises. 

Inorganic  chemistry. 

Inorganic  chemistry  in  laboratory. 

2.  Semester  (winter). 

Higher  Mathematics  II,  with  exercises. 

Descriptive  Greometry  II  and  perspective,  with  exercises. 

Technical  Mechanics  I,  with  exercises. 

Experimental  Physics  I. 

Geodesy  I. 

Laboratory  physics. 
8.  Semester  (summer). 

Higher  Mathematics  III,  with  exerdsee. 

Analytic  geometry  of  conies. 

Technical  Mechanics  II,  with  exercises. 

Experimental  Physics  II. 
.  Praktiknm  in  geodesy. 

Method  of  least  squares. 

Laboratory  physics. 
4.  Semester  (winter). 

Higher  Mathematics  IV,  with  exercises. 

Analytic  geometry  of  surfaces  of  the  second  degree. 

Technical  Mechanics  III,  with  exercises. 

Geodesy  II. 

For  the  first,  third,  and  especially  the  fourth  semester  it  is  recom- 
mended that  the  candidate  take  yet  other  courses  in  the  fields  of 
mathematics  and  physics.  The  above-mentioned  courses  are  simply 
those  which  are  fundamental. 

Later  semesters  should  serve  for  deeper  study  in  fields  of  interest. 
For  this  purpose  there  are  each  semester  mathematical  seminaries, 
praktika  in  physics,  and  special  lectures  in  mathematics  and  physics, 
especially  in  spherical  trigonometry,  theory  of  real  and  complex 
functions,  elUptic  functions,  higher  algebra,  differential  equations, 
theory  of  space  curves  and  surfaces,  theory  of  geometric  transforma- 
tions, theory  of  algebraic  curves  and  surfaces,  geometry  of  motion, 
analytic  mechanics,  potential  theory  and  other  parts  of  mathe- 
matical physics,  spherical  astronomy,  and  insurance. 

The  following  courses  in  mathematics  and  astronomy  were  offered 
at  the  University  of  Leipzig  in  the  simmier  semester  of  1914: 
Descriptive  geometry  (2  hours),  by  Rohn;  plane  analytic  geometry 
(4  hours),  Herglotz;  algebraic  analysis  (introduction  to  the  differ- 
ential and  integral  calculus),  Herglotz;  theory  of  numbers  (2  hours), 
Koebe;  algebraic  curves  (4  hoiu^),  Rohn;  differential  equations, 
with  exennses  (4  hours),  Eoebe;  general  theory  of  functions  of  a 
complex  variable  (4  hours),  Hdlder;  calculus  of  variations  (2  hours), 
Hdlder;  dieory  of  collective  measurement  (4  hours),  Bruns.  Mathe- 
matical seminary:  (1)  Exercises  in  theory  of  fimctions  (1  hour), 
Hdlder  and  ;  (2)  exercises  in  descriptive  geometry  (2  hours), 
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Bohn  and  — ;  ;  (3)  exercises  in  algebraic-curyes  (1  hour),  Rohn; 

(4)  introduction  to  the  Uterature  of  modem  theory  of  functions 
(conformal  representation  and  unifonnization),  lectures  by  the 
members  (fortnightly),  Herglotz  and  Eoebe.  Exercises  in  analytical 
geometry  (1  hour),  Herglotz;  practical  work  in  the  observatory, 
Bruns. 

Further,  all  candidates  have  opportunity  to  hear,  at  regular  inter- 
vals, lectures  on  history  of  philosophy,  logic,  psychology,  systematic 
P^ftgogy,  and  history  of  pedagogy. 

In  spite  of  the  statement  of  P.  Ziertmann  in  Monroe's  Cyclopedia 
(p.  91),  I  am  in  doubt  as  to  whether  the  Probejahr  is  obligatory  *  in 
Saxony,  since  even  the  Seminarjahr  does  not  seem  to  be  required 
but  only  ''recommended."  (A.  Witting,  p.  62.)  The  single  Saxony 
Seminar  for  the  mathematician  is  the  practical-pedagogic  Seminar 
which  was  organized  in  1895  and  stands  in  official  conneotioA  with 
the  University  of  Leipzig.'  It  is  in  charge  of  the  rector  of  the  Thomas 
Gymnasium,  and  Dr.  Ernst  Lehmann  directs  the  work  of  mathematics 
and  natiu*al  sciences.  The  weekly  sessions  of  two  hours  each  in  a 
Gymnasium  embrace  visiting  the  classes  of  experienced  teachers, 
practice  teaching  by  students,  and  criticism  of  the  work  done.  The 
number  of  students  ia  large. 

1  It  Is  not  ev«n  mentiaiied  hj  A.  Witting,  in oonnaetlan  with  the  reqcdnd  training  of  th«  ttacher.  Trot, 
one  dow  find  the  following  in  section  8  of  the  regulations  ooooeniing  the  practical  Seminar  mantfoned  below: 
"Upon  his  departure  from  the  Seminar  every  member  can  demand  a  certificate,  which  is  to  be  glv«n  bj 
the  leader  of  the  subject  group  and  coontenlgned  by  the  director.  These  oertiflcates  mnst  be  affixed  to 
the  petition  to  the  royal  ministry  of  pabUc  Instroetioii  whan  the  candidates  are  admitted  to  the  Probejahr." 
(J.  F.  Brown,  p.  113.) 

Upon  appealing  to  the  late  Miss  Anna  T.  Smith,  specfalist  in  f6r«lgn  ednoattooA  systems  at  the  Boreaa 
of  Education,  Washington,  for  references  leading  to  a  more  caadtatiy  statement,  I  received  the  fbllowlng 


"  I  regret  to  say  that  I  am  unable  to  refer  you  to  any  sources  <^  infbrmation  which  posttivaly  settle  your 
inquiry,  although  to  my  mind  it  may  be  inferentially  determined.  A  little  vohime  by  Prof.  Dr.  Jacob 
Wychgram,  entitled  Dot  hdhere  und  mittUre  UtUerriehttwet£n  in  DeutadUand,  and  published  at  BerUn 
and  Leipzig  in  1913,  purposes  to  give  the  requirements  existing  at  that  time  with  raference  to  the  qualifi- 
cations of  teachers  of  the  secondary  schools  In  Germany.  In  the  introduotory  chapter,  which  is  a  gnanl 
survey  for  the  entire  Empira,  p.  25,  it  is  stated  that  after  completing  the  Seminar  and  Prdb^akr  the  can- 
didates receive  the  certiflcate  of  capacity  for  appointment  as  professors  and  may  be  admitted  into  the 
public,  State,  or  city  school  service  unless  q>e(daldiflknilties  interfere.  This  statement  is  in  exact  aeoofd- 
anoe  with  the  requiraments  published  for  Prussia  In  1808,  i.  e.,  Ordnung  der  PrOfung  fflr  das  Lehramt 
an  hdheren  Schulen  von  13.  September,  1898. 

By  a  decree  ( Verftlgung)  dated  Dec.  39, 1892,  a  nmtual  arrangement  was  entered  into  between  diflerent 
parts  of  the  Oerman  Empire  which  provided  tar  the  mutual  reoognition  of  candidates  in  the  States  of  the 
Empira  named.  The  Kingdom  of  Saxony  does  not  appear  in  the  number.  (Compara  pp.  80-87.]  It 
is  known  that,  while  the  general  features  of  the  Saxon  scheme  of  quaUflcation  an  the  same  as  thooe  of 
Prussia,  there  are  some  slight  modifications.  This  distinction  is  indicated  by  regnlations  pertaining  to 
the  examination  of  candidates  for  the  higher  school  service  issued  Jan.  38,  1909.  Section  39  of  thU  pobit- 
cation  simply  states  that  the  candidate  for  appointment,  befora  receiving  the  oerttfloate  <^  capacity,  must 
have  sustained  the  State  examination  and  have  passed  successfully  the  Probejahr.  No  mantion  is  made 
of  the  year  in  the  Seminar.  From  this  it  might  be  inferred  that  the  latter  is  not  essential,  alt|uiu^  it 
is  well  known  that  it  is  customary,  p^wnn»»«o/>>.^p  rttw>r /f  rfc^n,p>j^^>  ^fimgfflr  yandlilali 
des  hOheran  Schulamtes  der  mathematisoh-phjrsikalischen  und  chemlsoben  Rlchtnng  an  der  KfloiglidheQ 
Technisohen  Hochschule  su  Dresden,  sec.  39,  pp.  14-15.)" 

t<*Uberdas  Studlum  der  P&dagogen  an  der  Unlvecsitftt  Leipiig«" la Klalnl  AkimtUi  rnUim  der 
Mrerbildung,pp  180. 
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The  present  regulations  for  the  trammg  of  teachers  for  secondary 
schools  date  from  1898.  Broadly  speaking,  they  require  that  a  can- 
didate shall  successfully  pass  (1)  two  service  examinations  (Diengt- 
prUfungen),  that  is,  examinations  preparatory  to  serving  as  teachers; 
and  (2)  a  'Torbereitungsjahr"  or  Probejahr. 

The  examinations  are  held  at  Stuttgart,  usually  in  the  spring, 
before  a  commission  composed  of  university  professors  and  schoolmen 
appointed  by  the  minister  of  church  and  school  affairs.  The  com- 
mission is  imder  the  direction  of  a  member  of  the  department  of  the 
ministry  for  higher  schools. 

Application  for  admission  to  the  first  service  examination  must  be 
accompanied  by:  (a)  A  scientific  thesis;  (i)  proof  of  attendance  at 
lectures  and  seminary  exercises  in  a  German  university  or  technical 
high  school  during  four  years;  (e)  certificates  of  participation  in  the 
exercises  of  a  high-school  institute  in  physics  or  chemistry,  and  a 
testimonial  descriptive  of  the  success  attending  this  participation. 

Of  the  required  attendance  at  university  and  technical  high  school 
at  least  two  of  the  semesters  must  be  at  a  university,  and  during  not 
less  than  six  semesters  the  candidate  must  specialize  in  the  subjects 
of  examination,  in  class  and  seminary. 

Two  advanced  lecture  courses  in  philosophy  and  one  in  pedagogy 
are  also  required  of  all  candidates. 

The  first  service  examination  of  the  mathematics-natural  science 
course  is  arranged  in  two  divisions:  (a)  Mathematics-physics;  (ft) 
chemistry-biology,  between  which  the  candidate  has  to  make  choice. 
The  subjects  in  each  division  are  grouped  as  majors  and  minors. 

Except  in  cases  to  be  noted  presently  the  examinations  are  both 
written  and  oral  in  all  subjects;  the  commission  can  nevertheless 
waive  oral  examination  of  a  candidate  in  a  special  subject,  when  he 
has  done  exceptionally  well  in  the  written  examination. 

The  majors  in  the  mathematics-physics  division  are: 

1.  Mathematics. 

(a)  Higher  algebra,  including  the  theory  of  elimination. 
(6)  Differential  and  integral  calculus,  including  partial  differential  equations 
and  elements  of  the  theory  of  functions. 

(e)  Analytic  geometry,  including  the  elements  of  the  theory  of  hi^er  curves 

as  well  as  the  theory  of  curvature. 

(d)  Trigonometry,  with  mathematical  geography. 

{e)  Synthetic  geometry,  including  surfaces  of  the  second  dc^prea. 

(f)  De&criptive  geometry. 

2.  Mechanics,  especially  mechanics  of  a  rigid  system. 

3.  Physics. 

(a)  Exi>erimental  physics. 

(h)  Theoretical  physics  in  the  four  fields:  Mechanics  in  physics,  optics,  theory 
of  heat,  electricity  and  magnetism  (written  examination  only). 

(e)  Exercise  in  manipulation  of  apparatus  for  physics. 
10U79*— 18  8 
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In  the  written  examination  the  candidate  is  expected  to  solve  one 
or  more  of  the  ''not  too  difficult  exercises"  of  the  subject  in  question, 
while  in,  the  oral  examination  the  candidate's  compreh^ision  of  the 
theory  is  ascertained. 

In  mathematics,  the  candidate  has  a  choice- in  the  written  examina- 
tion between  (a)  and  (b) ;  in  theoretical  physics  exact  acquaintance 
with  only  two  of  the  four  fields  mentioned  is  required. 

The  exercise  in  manipulation  of  apparatus  consists  in  carrying  out 
certain  experiments;  the  commission  may  waive  this  exercise  if  an 
official  certificate  from  the  authorities  of  the  Institute  of  Physics  or 
of  the  State  University,  or  of  the  Technical  High  School  in  Stuttgart 
indicates  sufficiently  long  drill  and  adequate  dexterity  in  such  exercise. 

The  only  minor  of  the  first  part  is  chemistry,  in  which  a  knowledge 
of  the  most  important  theories  of  general  chemistry  and  acquaintance 
with  the  presentation  and  the  properties  of  the  most  important  com- 
pounds is  required.  Furthermore,  demonstrations  suitable  for  school 
instruction  may  be  called  for. 

The  majors  of  the  chemistry-biology  division  are  chemistry,  min- 
eralogy with  geology,  botany,  zoology. 

The  minors  of  this  part  are: 

1.  Algebra  and  lower  analyBifl. 

2.  ElementB  of  differential  and  integral  calculus. 

3.  Elementary  geometry,  including  trigonometry  and  the  elements  of  modem 

geometry. 

4.  Elements  of  plane  analytic  geometry. 

5.  Elements  of  descriptive  geometry. 

6.  Experimental  physics,  in  whidi  the  demonstration  of  acquaintance  with  the 

most  important  apparatus  for  instruction  in  physics  may  be  required. 

Mathematical  questions  which  have  been  set  in  Wurttemberg  ex- 
aminations in  both  the  mathematics-physics  and  the  chemistry- 
biology  divisions  are  given  in  Appendix  E. 

For  upper  classes  the  teacher  is  allowed  to  instruct  only  in  the  sub- 
jects of  his  first  service  examination;  in  the  two  upper  classes  he 
must  usually  confine  himself  to  the  major  subjects  of  this  same 
examination. 

Concerning  the  second  service  examination  the  regulations  state: 
After  the  first  service  examination  the  candidate  is  assigned  to  a 
Realschule  for  a  year  in  order  to  acquire  a  methodical  introduction 
into  the  theory  and  practice  of  teaching  (Vorbereitungsjahr).  The 
second  service  examination  consists  of  (a)  a  German  essay;  (6)  an 
examination  in  free-hand  drawing;  (c)  a  supplementary  examination 
(Ergflnzungsprafimg),  in  which  the  extent  of  the  requirements  is  de- 
termined by  the  needs  of  instruction  in  middle  real  classes;  and  (d) 
the  delivery  of  three  trial  lessons. 

The  peculiar  supplementary  examination  of  the  mathematics- 
natural  science  group  includes  (1)  French  and  (2)  English,  and  is  a 
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survival  of  other  dftye.  In  practice,  however,  the  young  teacher 
equipped  to  instruct  in  mathematics  has  to  start  out  in  a  country 
school  and  possibly  instruct  in  just  such  subjects. 

The  Yorbereitungsjahr  is  never  properly  practical  because  of  the 
great  scarcity  of  teachers.  Hence  the  professional  training  of  the 
teacher  in  Wurttemberg  really  amounts  simply  to  a  year  of  teaching. 

At  the  University  of  Tubingen  in  the  summer  semester  of  1909  the 
following  lectures  were  given:  General  psychology  (4  hours  a  week); 
church  and  school  in  the  nineteenth  century.  In  the  winter  semester, 
1909-10:  Psychology  (4  hours  a  week);  philosophical  ethics  and 
jurisprudence  (4  hours);  exercises  in  ethical  questions  (1  hour). 

i.  BADEN. 

The  examination  ordinance  of  1 903  for  teachers  in  secondary  schools 
in  Baden  is  copied  in  its  essentials  from  the  Prussian  of  1898. 

Before  admission  to  the  examination  the  candidate  must  have  pur- 
sued special  studies  at  a  German  university  for  not  less  than  eight 
semesters  (instead  of  six).  If  mathematics  or  natural  science  is  to 
be  the  major  of  the  examination,  regular  study  at  a  German  school  of 
technology  may  be  coimted  equivalent  to  study  at  a  German  univer- 
sity up  to  four  semesters  (ordinance  of  1909).  During  at  least  four 
semesters  of  the  period  of  academic  study  the  candidate  must  have 
successfully  participated  in  scientificor  practical  exercises  in  school  of « 
technology  or  university  seminaries,  or  laboratories,  or  institutes. 

The  examination,  which  occurs  every  spring  in  Karlsruhe  before  a 
special  commission,  consists  of  two  parts,  the  general  and  special 
subject  examinations.  Both  are  written  and  oral;  the  written  usually 
precedes  the  oral. 

The  subjects  for  examination  are: 

A.  In  the  general  exMnination  f<^  eadi  candidate,  (1)  philoaophy,  (2)  German  lit- 

erature. 

B.  In  the  special  subject  examination,  according  to  the  choice  of  the  candidates: 
In  the  mathematics-natural  science  field  of  instruction:  (1)  Mathematics,^ 

(2)  physics,  (3)  chemistry  and  mineralogy,  (4)  botany  and  zoology. 

Geography  may  be  chosen  in  combination  with  mathematics, 
zoology,  and  botany,  or  as  another  subject. 

The  candidate  must  choose  at  least  three  examination  subjects — 
two  as  majors  and  a  third  as  minor. 

Candidates  in  the  mathematics-natural  science  division  must  always 
choose  mathematics.  The  candidate  with  mathematics  as  a  major 
must  present  a  certificate  indicating  his  participation  in  the  exercises 
ol  a  imiversity  seminar  or  other  school  of  higher  education  during 
at  least  four  semesters. 

» Applied  mathBiimtlrn  do6i  not  occar  m  a  apadal  tanintottion  wibject. 
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In  the  general  examination  all  candidates  must  demonstrate — (a) 
Their  general  knowledge  of  the  most  important  facts  in  the  history 
of  philosophy,  the  principles  of  logic,  and  the  chief  facts  of  empiric 
psychology;  (6)  their  acquaintance  with  the  general  development  of 
German  literature  from  the  beginning  of  its  "blooming  period"  in 
the  eighteenth  century;  (e)  their  thorough  knowledge  of  a  not  too 
limited  field  in  philosophy  and  literature. 

For  the  examination  in  mathematics  there  is  required — 

(A)  As  minor:  Knowledge  of  the  elements  of  higher  analysis, 
plane  analytic  and  synthetic  geometry,  spherical  trigonometry,  ele- 
ments of  astronomy. 

(B)  For  mathematics  as  major  in  addition  to  the  knowledge  re- 
quired in  A:  Acquaintance  with  the  foimdations  of  arithmetic  and 
geometry,  of  analysis  and  algebra,  including  the  theory  of  functions, 
of  analytic  and  synthetic  geometry  of  space,  and  of  analytic  mechan- 
ics, as  well  as  with  the  elements  of  descriptiye  geometry  and  with 
the  chief  facts  of  the  history  of  mathematics. 

For  the  home  theses  every  candidate  receives  two  problems,  one 
for  the  general  examination,  the  other  for  the  special  subject  examina- 
tion in  one  of  the  subjects  chosen  by  the  candidate  as  major.  The 
examination  commission  may,  however,  so  choose  a  theme  that  the 
latter  home  thesis  involves  both  majors. 

For  the  preparation  of  the  two  home  theses  a  period  of  20  weeks 
is  allowed. 

The  extent  of  the  requirements  in  this  connection  may  be  judged 
by  some  of  the  themes  assigned  in  the  years  1908  and  1909: 
Derive  the  necessary  and  sufficient  conditions  for  the  validity  of  the  theorem  con- 


cerning the  independence  of  the  value  of  the  integral  wn  |    f(z)dz  taken  over  the 


path  of  integration,  and  apply  the  theorem  to  some  examples  (Oauchy)  for  finding  the 
value  of  definite  integrals. 
Symmetric  functions. 

The  proofo  of  the  transcendence  of  r  exhibited  in  their  characteristic  features. 

Connection  between  the  theory  of  functions  and  hydrodynamics,  especially  explana- 
tions of  Kirchhoff 'a  theory  of  waterspouts. 

A  presentation  of  the  most  important  theorems  in  the  theory  of  cylindrical  functions. 

The  addition  theorems  of  elliptic  integrals  of  the  first,  second,  and  third  species, 
according  to  Euler's  development,  and  their  principal  geometric  applications. 

The  derivation  of  Lagrange's  differential  equations  of  the  second  Idnd  in  mechanics 
after  the  presentation  of  Boltzmann  and  the  researches  of  Von  H5lder  on  the  Hamil- 
tonian  principle. 

Devrelopment  of  the  most  important  properties  of  spherical  harmonies  according  to 
the  lectures  of  Helmholz,  due  regard  being  paid  to  the  worka  by  Heine)  F.  Neu- 
mann, and  C.  Neumann. 

On  the  numerical  solution  of  algebraic  equations. 

On  the  transformation  of  Laplace's  differential  equation  of  the  potential  by  Jacobi, 
among  others,  together  with  applications  to  individual  problems. 
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On  those  plane  carres  of  the  fourth  order  which  have  the  imaginary  circular  points 
at  infinity  as  double  points. 
On  singular  asymptotic  curves  and  surfaces  (Inaugural  dissertation). 


A  prize  memoir  crowned  by  the  faculty  of  philosophy  or  natural 
science  in  a  State  high  school  or  university,  or  a  dissertation  accepted 
by  such  a  faculty  may  be  considered  by  the  examination  commission 
as  equivalent  to  the  home  thesis  in  the  special  subject  examination. 

In  determining  the  result  of  the  whole  examination  slight  lack  of 
knowledge  in  one  part  may  be  compensated  for  by  good  performance 
in  another.  The  candidate  has  passed  if  he  has  met  the  requirements 
of  the  general  examination,  is  satisfactory  in  at  least  one  of  his  chosen 
majors,  and  has  shown  a  knowledge  of  two  more  subjects  at  least  equi- 
valent to  that  required  for  minors.  If  the  examination  is  passed,  one 
of  the  predicates  satisfactory,''  ''good,"  or  "excellent''  is  assigned, 
according  to  the  character  of  the  written  and  oral  examinations  and 
home  theses.  In  this  connection  the  majors  are  to  be  considered  as 
first  in  importance,  the  minors  and  general  examination  as  secondary. 
If  the  candidate  has  failed  in  his  examination,  he  may  try  again  within 
two  years,  at  the  latest.  If  he  fails  a  second  time,  permission  for 
further  trial  may  be  granted  only  by  the  ministry. 

Having  passed  the  examination  the  candidate  must  ne;ct  become  a 
PraJctikarU  in  the  training  of  a  "  Probe jahr  "  which  is  more  in  the 
nature  of  a  Prussian  Seminar{ahr. 

The  activities  of  the  Praktikant  in  the  institution  consist — (a)  In 
visiting  classes  which  will  aid  in  his  development;  (b)  in  trial  teach- 
ing, first  for  part  of  a  lesson,  then  for  whole  lessons,  and  finally  for 
continuous  instruction;  (c)  in  study  of  notable  works  in  general  and 
special  pedagogy  and  didactics,  which  are  to  be  found  in  the  library 
of  the  institution.  This  study  is  directed  by  the  teacher  in  charge 
of  the  candidate. 

From  this  teacher  at  the  beginning  of  the  second  half  of  the  year 
the  Praktikant  receives  a  theme  on  which  he  has  to  prepare  a  thesis 
of  not  more  than  20  written  quarto  pages  in  extent.  This  theme 
relates  to  the  activities  of  the  Praktikant  in  the  institution,  but  its 
treatment  also  serves  to  indicate  his  knowledge  of  the  related  peda- 
gogic literature  of  ancient  and  modem  times.  The  thesis,  accom- 
panied by  the  critical  judgment  of  it  on  the  part  of  the  director  of 
the  institution,  is  laid  before  the  inspector. 

Furthermore,  the  Praktikant  has  to  give  a  trial  lesson  to  a  class, 
which  he  has  taught  consecutively  for  at  least  two  weeks,  before 
the  director  of  the  institution  and  the  guiding  teacher.  These  each 
make  independent  reports  of  the  trial  lesson  to  the  inspector.  The 
report  of  the  director  is  also  accompanied  by  a  statement  concerning 
the  candidate's  industry  and  his  general  bearing  both  inside  and 
outside  of  the  institution. 
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On  the  basb  of  the  yarious  reports  the  inspector  decides  on  the 
candidate's  qualifications  as  a  teacher.  If  he  decides  that  the 
requirements  of  the  "  Probe jahr"  have  not  been  met,  the  probation- 
ary period  may  be  extended  for  a  year. 

At  the  University  of  Freiburg  in  the  summer  semester  of  1909, 
the  following  courses  were  oflfered:  Psychology  (4  hours  a  week); 
physiological  psychology  (1  hour);  history  of  pedagogy  (2  hours). 
In  the  winter  semester:  Physiological  psychology  (1  hour);  the 
higher  school  systems  of  the  present  (2  hours);  school  hygiene  (I 
hour). 

In  corresponding  semesters  at  the  University  of  Freiburg  the  fol- 
lowing courses  were  offered:  Ethics  (6  hours  a  week  for  a  semester) ; 
pedagogical  classics,  Rousseau  and  Pestalozzi  (1  hour  a  week). 

As  in  Bavaria,  university  ''vacation  courses"  are  ^ven  from  time 
to  time.  For  example,  at  Freiburg,  Easter,  1906:  Lowy  lectured  on 
mathematics  of  life  insurance,  and  Lt&roth  on  some  fields  of  infinitesi- 
mal calculus  which  are  suitable  for  introduction  into  instruction  in 
secondary  schools.  At  Easter,  1908,  Lt&roth  gave  three  lectures,  of 
an  hour  each,  on  spherical  trigonometry. 


Since  1899  the  regulations  for  the  scientific  training  of  the  teacher 
for  the  secondary  school  have  been  the  same  as  those  of  Prussia. 

The  examination  is  conducted  at  Strassburg  by  an  imperial  scien- 
tific examination  conunission. 

The  professional  training  of  the  teacher  in  Alsace-Lorraine  has  not 
changed  in  form  since  1871.  The  young  expectant  is  sent  as 
"probationary  candidate"  to  some  higher  school  where  he  is  required 
to  give  instruction  for  six  or  eight  hours  weekly.  The  pedagogic 
and  didactic  direction,  the  fixing  of  class  hours  when  the  candidate 
listens  to  the  instruction  of  other  teachers,  the  giving  of  advice  in 
the  choice  of  works  which  serve  to  advance  pedagogic  and  didactic 
development,  are  either  imdertaken  by  the  director,  if  he  is  a 
specialist  in  mathematics,  or  (as  happens  more  frequently  in  larger 
institutions)  by  a  capable  teacher  who  exercises  a  more  or  less  satis- 
factory guidance.  At  the  end  of  the  Seminarjahr  the  candidate  must 
present  a  thesis  on  a  theme  given  him  in  the  first  half  of  the  year. 
As  usual  in  such  cases  the  theme  gives  the  candidate  an  opportu- 
nity to  treat  some  practical  pedagogic  question  on  the  basis  of  his 
own  teaching  experience  and  of  his  study  of  related  literature.  The 
reports  to  the  inspector  are  of  the  same  nature  as  in  Baden,  and  he 
decides  bs  to  the  candidate's  "Anstellungsfahigkeit." 

Wirz  well  remarks:  In  this  oi^nization  for  the  training  of  candi- 
dates, it  is  evident  that  chance  plays  altogether  too  prominent  a  rdle. 
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When  Reye  and  Weber  were  at  the  uniyersity  of  Strassburg  the 
courses  of  leotures  were  arranged  according  to  a  plan  which  considered 
the  needs,  of  those  preparing  to  be  teachers  in  secondary  schools. 
In  the  Ikt  of  courses  for  the  summer  semester  of  1914;  however,  there 
is  little  evidence  of  any  such  plan,  as  there  is  only  one  course,  on  the 
theory  of  numbers,  which  can  be  possibly  considered  as  a  course 
for  beginners.  The  list  is  as  follows:  By  Faber:  Integral  calculus  II 
(4  hours);  theory  of  nimibers  hours);  mathematical  seminary 
(the  distribution  of  pnme  numbers)  (2  hours).  By  Schur:  Theoret- 
ical mechanics  (4  hours);  theory  of  ordinary  differential  equations 
(2  hours);  mathematical  seminary  (2  hours).  By  Simon:  History 
of  mathematics  in  the  Middle  Ages  (2  hours).  By  Wellstein:  Elliptic 
and  hypereOiptk^  functions  (4  hours).  By  v.  Mises:  Technical 
mechanics  11  (hydraulics  and  aerodynamics)  (4  hours) ;  integral 
equations  and  tliM^ir  applications  (4  houis);  sraiinaiy  exercises  in 
applied  mathematics  (technical  mechanics)  (2  hours).  By  Epstein: 
Cfdculus  of  variations  (2  hours).  By  Speiser:  Theory  of  aggregates 
(2  hours) ;  the  equatbn  of  the  fifth  degree  with  exercises  (1  hour). 

Arrangements  for  the  scientific  development  of  the  teacher  of 
mathematics  are  wholly  lacking  and  there  are  no  ''vacation  courses'' 
as  at  several  universities  in  Prussia,  Baden,  and  elsewhere. 

In  the  summer  semester  of  1909  and  the  winter  semester  of 
1909-10  the  following  courses  were  given  at  the  university  of 
Strassburg:  Psychological  exercises  (2  hours  a  week  through  a  se- 
mester); history  of  philosophy  (2  hours);  psychology  (4  hours); 
introduction  to  experimental  psychology  (1  hour) ;  ethics  (2  hours) ; 
history  of  Greek  ethics  (2  hours). 


According  to  an  ordinance  of  1908  the  scientific  capabiUUes  of  a 
candidate  are  tested  by  an  examination  commission  at  the  Univer- 
sity of  Giessen.  The  commission  is  composed  only  of  professors  in 
the  faculties  of  philosophy  and  theology,  the  idea  being  that  after 
candidates  have  studied  at  the  university  thek  teachers  are  best 
qualified  to  examine  them.  In  addition  to  the  examination,  a  pro- 
fessional training  of  two  years  is  required.  ~ 

Candidates  for  admission  to  the  examination  in  mathematics  and 
natural  science — (a)  must  have  a  Reifezeugnis  from  a  Gynmasium, 
Realgymnasium,  or  an  Oberrealschule;  (ft)  must  have  attended  a 
German  university  for  at  least  ^ht  semesters,  three  semesters  at 
a  technical  high  school  being  counted  as  equivalent  to  those  at  a 
university. 

The  examination  consists  of  a  general  examination  and  a  special 
subject  examination.  The  general  examination  is  on  philosophy, 
pedagogy,  and  German  Uterature.    In  philosophy  a  home  thesis  is 
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required,  six  weeks  being  assigned  for  completing  it;  otherwise  the 
examination  is  oral.  It  is  expected  that  the  candidate  have  a 
general  knowledge  of  the  history  of  philosophy,  acquaintance  with 
the  most  important  laws  of  psychology  and  of  the  facts  of  empiric 
psychology,  and  also  familiarity  with  the  history  of  pedagogy,  the 
essentials  of  method  (Methodik),  and  with  the  general  development 
of  German  literature. 

The  regulations  with  r^ard  to  the  special  subject  examination  are 
almost  word  for  word  the  same  as  those  in  Prussia. 

The  first  of  the  two  years  of  professional  training  must  be  obtained 
at  one  of  the  six  pedagogic  Seminarien  connected  with  and  conducted 
by  the  officiab  of  son\e  of  the  secondary  schools.  Candidates  are 
here  familiarized  with  the  pedagogic  theories  required  in  their  special 
scientific  development  for  the  purposes*  of  instruction  and  educatioui 
and  are  guided  in  the  practical  application  of  knowledge  thus  won. 
This  training  takes  place  (1)  at  meetings  which  occur  once  or 
several  times  each  week  for  introductory  instruction  in  the  theo- 
retical pedagogy  and  method  of  individual  subjects;  (2)  in  the  class- 
room, where  the  candidate  first  observes  the  instruction  of  a  special 
subject  teacher  and  then  after  sufficient  preparation  and  assistance 
gives  some  trial  lessons.  At  the  end  of  the  Seminarjahr  each  candi- 
date must  present  a  thesis  on  a  pedagogic  subject. 

The  second  year  of  professional  training  is  at  one  of  the  secondary 
schools,  where  the  candidate  gives  consecutive  instruction  under  the 
direction  of  one  of  the  teachers  or  of  the  director.  After  successfully 
meeting  the  conditions  of  professional  training  the  candidate,  who 
has  up  to  that  time  borne  the  title  of  Leh^arrUsreferandaf,  is  named 
LehranUsassesar, 

At  the  University  of  Giessen  in  the  siunmer  semester  of  1909 
and  the  winter  semester  of  1909-10  the  following  courses  were 
offered:  Exercises  in  experimental  psychology;  history  of  education 
and  pedagogy  since  the  age  of  humanism  (3  hours  per  week);  the 
natiire,  origin,  and  development  of  speech  (2  hours  per  week); 
Festalozzi  in  philosophic  seminary  (1  hour) ;  psychology  of  will  (1 
hour);  introduction  to  scientific  works  in  the  sphere  of  psychology 
and  pedagogy;  ethics;  outlines  of  pedagogy  (2  hours  per  week). 

S.  HAMBURG. 

For  the  training  of  their  teachers  for  secondary  schools  the  Hanse- 
atic  cities  of  Hambui^,  Lubeck,  and  Bremen  are,  governed  by  the 
regulations  in  Prussia.  The  scientific  training  of  the  prospective 
teacher  for  these  States,  as  well  as  the  professional  training  in  the 
case  of  Bremen,  takes  place  in  other  States,  such  as  Prussia  or  Hesse. 
I  shall,  therefore,  confine  my  comment  to  the  professional  training 
of  the  candidate  in  Hamburg. 
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The  candidate  in  mathematics  and  natural  science  is  assigned,  as  a 
rule),  to  an  Oberrealschule  or  a  Realgymnasium.  The  number  of 
Seminar  candidates  at  one  institution  varies  from  4  to  12.  Each 
candidate  is  assigned  to  an  experienced  teacher  in  his  special  sub- 
ject. This  Oberlehrer  decides  what  lessons  the  candidate  must 
attend  in  order  to  prepare  him  most  quickly  to  give  instruction 
himself.  The  period  of  simple  listening  rarely  exceeds  two  weeks; 
then  foUow  the  first  attempts  at  teaching  in  the  presence  of  the 
Oberlehrer.  A  candidate  showing  some  aptitude  gives  one  or  more 
lessons  alone,  even  during  the  first  quarter  of  the  year,  that  he  may 
display  his  powers  of  preserving  discipline.  Not  till  this  chrysalis 
stage  has  passed  does  the  director  listen  to  a  candidate's  lesson  and 
discuss  it  with  the  Oberlehrer.  Such  conferences  are  frequently  re- 
peated. Interruption  of  a  lesson  by  Oberlehrer  or  director  rarely 
occurs,  as  it  is  recognized  that  the  loss  suffered  by  the  candidate's 
authority  is  greater  than  the  benefit  which  would  accrue.  Moreover, 
at  the  end  of  the  lesson  there  is  ample  opportunity  to  point  out  any 
error.  In  case  of  need  a  written  preparation  for  the  next  lesson 
may  be  required.  It  is  arranged  that  the  candidate  gives  at  least 
four  such  inspected  lessons,  so-called  ''Anleitungsimterricht,"  weekly. 

At  the  same  time,  in  accordance  with  the  advice  of  the  Oberlehrer, 
he  visits  classes,  first,  in  all  grades  of  his  own  special  subject,  then 
also  in  other  school  subjects  to  a  moderate  extent.  He  has  to  render 
an  account  of  his  activities  to  the  director  every  week.  In  some 
institutions  a  written  report  of  lessons  heard  and  given  is  reqtiired. 
This  proceeds  by  way  of  the  Oberlehrer,  who  suppresses  indiscretions 
or  evidences  of  poor  judgment.  Since  in  a  large  faculty  frequent 
substitutes  (Vertretungen)  are  necessary,  the  candidate  is  early  and 
frequently  called  upon  to  act  as  deputy.  In  these  cases  he  is  quite 
alone  and  must  report  to  the  Oberlehrer  what  he  has  done.  The 
weekly  amount  of  Anleitungsstunden,  hours  of  visiting  classes,  and 
Vertretungsstunden  should  not  exceed  18  and  usually  varies  between 
12  and  15  hours. 

.  In  the  second  quarter  the  candidate  gives  frequent  instruction  in 
one  or  two  classes  of  different  grades.  He  must  direct  practical  class 
exercises  in  phj^cs  unassisted.  If  a  class  is  divided  into  two  sec- 
tions for  carrying  out  exercises,  it  is  customary  for  the  Oberlehrer 
to  take  the  first  section,  while  the  candidate  assists  in  the  lesson. 
The  candidate  then  conducts  the  second  section  himself.  When  the 
candidate  has  the  necessary  independence,  especially  with  respect  to 
discipline,  the  attendance  of  the  Oberlehrer  during  his  teaching  hours 
is  confined  more  to  r^ular  visits. 

In  the  second  semester  regular  teaching  hours  are  frequently 
assigned  to  the  candidate,  and  for  these  he  receives  remuneration. 
In  addition  to  this  he  retains  Anleitungsunteiricht  in  one  subject. 
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In  the  Seminarjahr  the  candidate  must  become  thoroughly 
acquainted  with  the  school  equipment,  and  the  laboratory  exercises 
give  the  necessary  incentive.  In  addition  all  Seminar  candidates 
oi  physics  are  required  to  attend  the  weekly  instruction  (2-3  hours) 
in  practical  physics  in  the  Oberrealschule  at  the  Uhlenhorst. 

For  theoretical  instruction  a  conference  of  one  hour  a  week  is 
appointed.  This  is  led  by  the  director.  So  far  as  possible,  general 
questions  of  instruction  and  education  are  dealt  with  by  discussion. 
Ebq>erienced  specialists  lecture  on  methods  of  instruction  in  individual 
subjects;  discussion  follows  immediately  or  a  week  later  in  the 
presence  of  the  lecturer.  Every  candidate  must  present  a  review 
of  some  valuable  work;  for  example,  by  Locke,  Basedow,  Pestalozsd, 
Herbart,  J&ger,  Forster,  Wernicke,  Lietz,  Wetekamp,  Reidt,  Simon, 
Schwering,  Klein,  Wellstein,  EalUng,  or  publications  of  the  Inter- 
national Commission  on  the  Teaching  of  Mathematics.  The  zealous 
use  of  the  Seminar  hbrary  is  promoted  by  the  director.  In  some 
institutions  the  minutes  of  the  Seminar  conferences  are  taken  by  the 
candidates  in  turn.  At  others  each  candidate  has  to  prepare  minutes 
of  all  general  or  special  conferences. 

The  candidate  has  to  take  part  in  all  conferences  and  class  examina-. 
tions  in  so  far  as  he  is  not  prevented  by  his  own  instruction.  When 
the  reports  of  these  examinations  are  decided  upon  by  class  teacher 
and  director,  the  candidate  has  the  right  to  offer  a  dissenting  opinion; 
indeed,  he  is  expressly  siunmoned  to  declare  himself,  if  the  higher 
courts  disagree. 

At  the  end  of  the  Seminarjahr  the  candidate  must  present  a 
scientific  pedagogic  thesis,  and  a  more  practical  report  on  his  total 
teaching  experience  is  due  at  the  end  of  the  Probejahr.  In  the 
Probejahr  the  candidate  is  usually  busy  with  a  large  amoimt  of 
remimerative  teaching.  If  he  remains  at  the  same  institution  as 
that  in  which  he  spent  the  Seminarjahr,  the  directing  Oberlehrer 
is  frequently  changed  in  order  that  different  methods  may  be  learned. 
Monthly  revisions  by  the  Oberlehrer  and  a  thorough  examination  of 
the  classes  by  the  director  at  the  end  of  each  semester  are  the  rule. 

The  inspector  follows  the  development  of  the  candidates  with 
special  attention.  At  each  of  his  visits  to  the  institution,  or  when 
the  director  appears  before  the  school  authorities,  all  candidates 
are  discussed  in  detail.  Special  occurrences  are  immediately  com- 
municated either  orally  or  in  writing.  The  inspector  hears  the 
candidate  at  least  once  in  each  semester,  and  considerably  oftener 
if  doubt  arises  as  to  the  desirability  of  admitting  him  to  the  Probejahr 
or  of  awarding  him  an  Anstellungsf&higkeitezeugnis.  On  the  basis 
of  his  own  observations,  of  repeated  oral  reports  by  the  director,  and 
of  written  final  reports  by  the  Oberiehrer  and  director,  the  inspector 
passes  upon  the  candidate's  fitness  for  the  Probejahr  or  for  a  teaching 
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oeriificato.  The  refusal  of  the  first  as  well  as  the  second  occurs 
repeatedly,  either  by  postponement  (when  the  work  is  usually  con- 
tinued at^  another  institution)  or  with  finality. 

In  conclusion,  some  titles  of  seminar  theses  may  be  mentioned. 
The  related  literature  is  collected  by  the  candidate  from  Rethwisch's 
Jahreshericliten  Uber  das  hdhere  Schtdweaen,  and  the  director  then 
furmshes  the  more  important  original  works  for  thorough  study. 
The  problems  are  so  chosen  that  the  candidate  has  opportxmity  to 
test  theory  in  practice  or  to  modify  it.  Since  he  receives  the  theme 
in  the  first  month,  and  does  not  render  the  thesis  till  the  ninth, 
ample  time  is  allowed  to  assemble  personal  experiences.  The  titles 
are  as  follows: 

What  limitationB  can  be  imposod  on  arithmetic-algebraic  instruction  in  the 
secondary  school  classes? 

On  what  grounds  can  the  constant  use  of  oblique  parallel  projection  be  recom- 
mended in  commencing  the  instruction  of  descriptive  geometry? 

How  far  can  and  how  far  should  arithmetic  in  the  lower  classes  of  the  higher  schools 
prepare  for  the  instruction  in  algebra? 

What  part  of  the  thecnry  of  circles  may  be  placed  at  the  beginning  of  instruction  in 
plane  geometry? 

Geometrical  instruction  in  Quarta,  with  special  reference  to  M.  Schuster's  Geo- 
metruche  Avfgahen} 

How  may  instruction  in  spherical  trigonometry  be  built  up  on  the  theory  of  rigLt, 
angled  dihedral  angles  as  found  in  solid  geometry? 
The  treatment  of  the  integral  calculus  in  Oberprima,  starting  from  definite  int^^als. 
Logic  in  the  program  of  the  Oberrealschule. 

How  formulate  in  Sekunda  the  treatment  of  trigonometry  that  has  the  closest  possi- 
ble connection  with  plane  geometry? 

To  what  extent  is  history  of  philosophy  connected  with  instruction  in  physics  and 
chemistry? 

The  instructional  value  of  drawing. 

Induction  and  deduction  in  geometric  instruction. 


When  a  candidate  for  a  teaching  position  in  a  secondary  school 
takes  up  the  work  of  his  preparation  in  the  German  university  he 
is  not  without  suggestions  for  his  guidance.  Two  illustrations  of 
weighty  pronouncements  of  this  nature  may  be  indicated:  I.  The 
plan  recommended  in  1907,  after  three  years  of  labor,'  by  the  com- 
mission on  instruction  of  the  Gesellschaft  deutscher  Naturforscher 
und  Arzte  (resulting  in  the  formation  of  the  Deutschen  Auschusses 

>  Qe»metri8«M  Aufgaben  and  Lehrbneh  der  OeomeMe,  Nach  konstruktiv^malytisober  Kettaode  bearboltBt. 
Naeta  &am  Tode  des  Verfassera  hertoagegeben  von  W.  lietxmann.  Aosgabe  A:  ffkr  VoUanstalten,  3  Telle, 
Utpd%,  Tenbner.  I.  TeU:  PlaninuMe,^.  Aafla«e,1008»  168  pp.;  H.  Ml:  THgonomitrie,  2.  Aoflage,  1011, 
136  pp.;  m.  Tell:  StereomeMe,  2.  Auflage,  1908,  110  pp. 

*0t  A.  Outzmer,  DU  TStigkeU  der  UnterrtchtskcnmMon  der  OeuUtthaft  deuUcher  Ndturftrnher  und 
Arzte.  Letpsig,  Tenbner,  1906.  The  plan  and  recomnnndattoM  were  also  pobUshed  in  UnivenitSt  und 
Bekule,  Vortrdge  avf  der  Vereammlung  deutecher  Philologen  und  Sehulmdnner  tu  Baeel,  1907.  Leipzig, 
TMiboer,  1907.  See  also  W.  Loray,  Dot  StuHumderMaihematik  an  den  deuteeken  Unimemen,  pp  294*390. 
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ftlr  den  mathematisohQii  und  natiirwissenschaftlichen  Unterricht); 
n.  Advice  (Vorschl&ge}  issued  in  1913,^  at  the  University  of  Grottin- 
gen,  to  students  of  mathematics  and  physics. 

I.  In  this  plan  it  is  recommended  that  the  general  studies  in 
mathematics  and  physics  should  be  taken  during  the  first  six  semesters 
according  to  the  following  scheme: 


Sem- 
ester. 

Specialty  studies. 

General  studies. 

1 

Differential  and  inte-    Analytic  geometry.         Experimental  physios, 
gralcalcalnSfL        |                             I  L 
Exercises,  Praktika,i  Seminaries. 

2 

Differential  and  Inte- 
gral oalcoliis,  TL 

Ex 

DescrlptiTe  geometry 
(witn  projeouve  geoni- 

(roistfj^raktika,  Seminar 

Experimental  physics, 
es. 

8 

Differential  eqoatioDs. 

Ex 

Elementary  mechanics 
(with  graphical  and 
numerical  methods), 
srdses,  Praktika,  SeminaH 

Introduction  to  chem- 
istry. 

as. 

4 

Algebra  with  theory  of 
numbers. 

Ex 

Curves  and  surftoes. 
irdses,  PraktOca,  Seminari 

BS. 

History  of  philoe- 
ophy  and  peda- 
gogy. 

6 

Theory  of  ftmctions. 

Ex 

Curves  and  surfaces. 
8urve3^g  with  calcu- 
lus of  probabilities, 
vcises,  Praktika,  Seminari 

Theoretical  physics, 

BS. 

Logia 

0 

A  comprehensive  lec- 
ture. 

Bxi 

Astronomy  with  geo- 
physics., 
ircises,  Praktika,  Seminar 

Theoretical  physks, 
ies. 

Psychology. 

1  In  the  Prekfiktim  of  a  Oennan  university  or  technisohe  Hoohsohule  instruction  is  not  confined  to  infor- 
mative lectures,  but  includes  guidance  in  practical  application  of  the  knowledge  gained,  as  in  laboratoiy 
wo^  for  physics  and  chemistry,  case  procedure  for  law,  and  so  on. 


In  addition  to  this  there  will  be  added  in  most  cases  two  to  four 
semesters  during  which — 

the  industrious  student  finds  time  to  complete  these  studies  in  some  direction  whidi 
appeals  to  him.  Above  all  it  is  of  importance  that  he  deepen  his  study  in  some  special 
field,  in  which  it  may  well  happen  that  he  is  led  to  the  doctorate.  Candidates  with 
other  gifts  will  strive  for  a  suitable  extension,  not  too  far-reaching,  of  the  ''specialty 
studies"  in  the  scheme  outlined  above. 

As  the  most  essential  point  of  this  scheme  one  may  well  put  forward  the  manifestly 
impelling  effort  to  make  the  mathematical  training  of  the  average  candidate  as  far  as 
possible  independent  of  the  special  fields  of  investigation  standing  for  the  time  being 
in  the  foreground  of  interest. 

n.  The  Gottingen  Vorschl&ge. 

The  employment  of  years  of  study  for  the  acquisition  of  a  general  training,  by  virtue 
of  whidi  Uie  candidate  may  later  understanding!  y  become  a  part  of  the  whole  organiza- 

I  Rti$(mief^irdk8tMdier€nden4€r  Uathem^  OMeer«lrd< (TMM^  Leipsig,  Teobosr. 

1913,  pp.  30-SL  See  also  Jakretberieht  ier  dguUehen  MathemaHker'  Verdnhifunit  Band  22, 1913,  ppc  99-100, 
and  W.  Locey's  Dot  Shtdiwm  itf  liatkmatik  an  den  ietUtektn  UidvertUdUn,  pp.  291-291 
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ticHi  of  the  school  in  which  he  has  to  work,  and  may  have  the  aUtitj  to  make  himsdf 
potently  felt  in  his  department,  is  indeed  a  very  important  matter.  Important,  too, 
is  appreciation,  for  the  time  being,  of  the  pedagogic  problems  whidi  stand  in  the 
foreground  in  the  later  activity  of  his  calling. 

In  connection  with  these  matters,  however,  there  are  two  contrary  conceptions. 

The  one,  sustained  more  by  historical  tradition,  understands  general  training  as 
knowledge  of  an  encyclopedic  nature,  as  it  were,  of  just  those  fields  which  are  far 
removed  from  the  special  studies  in  mathematics  and  natural  science,  sudi  as  historical, 
literary,  or  even  artistic  phases  of  human  development.  According  to  this  ocHiception 
the  pedagogic  instruction  puts  in  the  foreground  the  general  ideas  which  have  been 
suggested  in  the  course  of  history  with  regaM  to  the  problems  of  education. 

The  other  more  modem  conception  demands  that  the  candidate  in  mathematics  and 
natural  science  shall  be  in  a  position  to  establish  the  significance  of  his  mastery  of  a 
particular  field  of  instruction.  In  this  sense  we  must  refer  to  the  importance  whidi 
mathematics  and  natural  science  possess  for  the  logical  and  theory  of  knowledge  side 
of  philosophy,  for  psychology,  for  history  of  civilization  and  technology,  for  geography, 
finally  for  the  general  field  of  civic  interests.  The  biological  side  of  natural  science  is, 
besides  this,  the  basiB  of  the  rational  theory  of  health,  and  it  has  to  that  extent  also  a 
quite  particular  importance  for  school  management.  Corresponding  to  this  conception 
it  would  be  desirable  that  the  candidate  at  the  univmity  should  soon  acquire  a  certain 
understanding  as  to  the  significance  which  his  scientific  studies  possess  for  the  didactics 
of  his  subsequent  field  of  instruction.  On  the  pedagogic  side,  however,  the  great  and 
important  field  of  child  study  opens  up. 

At  the  present  time  examination  procedure  always  follows  the  first  of  the  concep- 
tions. We  would  not,  however,  omit  to  mention  the  other  which  is  ever  gaining  cur- 
rency. We  do  not  recommend  definite  lectures  or  Praktika  in  one  or  the  other  direc- 
tion; rather  do  we  believe  that  very  much  which  is  worthy  of  attainment  here  is  betttf 
obtained  by  private  study  or,  in  some  cases,  by  association  with  those  who  have  a 
similar  purpose.  Whichever  course  the  candidate  may  follow,  we  urgently  recom- 
mend that  diuing  the  years  of  his  university  study  he  shall  not  lose  si^t  of  the  im- 
portance of  the  formation  of  his  own  style  and  delivery,  and  in  any  case  shall  attain  aa 
great  knowledge  as  is  requisite  to  the  successful  pursuit  of  his  studies.  We  must  also 
think  of  and  observe  the  necessity  for  physical  exercises  so  that  on  the  side  of  the 
management  of  instruction  special  weight  be  laid  upon  the  acquisition  of  ability  to 
give  instruction  in  gjrmnastics. 

On  account  of  conflict  of  statements  in  authoritative  sources,  it 
seems  well  here  to  formulate  definitely  the  observation  that  even  the 
general  requirements  for  the  training  of  teachers  of  mathematics  in 
secondary  schools  are  not  the  same  for  all  the  eight  States  we  have 
specially  considered.  Prussia,  Alsace-Lorraine,  and  Hamburg  each 
require  not  less  than  three  years  of  study  in  a  xmiversity  or  school  of 
technolc^,butallthe  other  States  require  not  less  than  four  years.^  All 
States  except  Wurttemberg,  apparently,  now  require  a  Seminarjahr; 
this  has  been  true  of  Bavaria  only  since  1912,  and  there  is  some  doubt 

» Accordinf  toaiMw  Prussian  project,  wMoh  had  been  formulated  when  the  war  broke  out,  Um  followlnf 
cbanges  in  the  trataitBg  of  seoondary-eohool  teaohen  were  oeotemplated:  (1)  A  mimtnwm  of  foar  Instead  of 
thna  yean  of  study  at  a  university  or  school  of  technology;  (2)  instead  of  a  au^or  and  two  minors  in  tha 
ipecial-sal^ect  aramination,  two  majors  and  one  minor;  (3)  following  the  lead  of  BaTarla,  aa  y«^miT>^tj^ 
at  the  doaa  of  the  professtonal  training.  ia9^L*En»eigruvMntme4kimatiqtu,%om»l^in^pp,»^ 
Lorey's  Dm  Stuiium  ier  MaOematSk  an  ien  deutKJun  Unbotrtmtn,  pp.  M-m,  2M;  and  BeMU  wU 
MUUOnngen,  vennUutt  iurek  iU  InUnwthnaU  MUhematUcMi  Untetrkhtt^tommMon,  No.  X,  La^dg^ 
Taubnar,  im,  p.  M.) 
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regarding  Saxony.  The  Probejahr  is  not  required  in  at  least  three  of 
the  eight  States.  In  Wurttemberg  the  so-ccJled  Probejahr  is  simply 
a  year  of  teaching.  Statements  made  to  the  effect  that  two  years  of 
professional  training  are  required  of  all  German  teachers  in  secondary 
schools  .must  therefore  be  accepted  with  considerable  reserve;  at 
least  four  States  do  not  have  two  years.  The  facts  may  be  exhibited 
in  tabular  form.  Note  that  the  requirements  in  Hesse  are  more 
extensive  than  those  in  the  other  States. 


Btatts. 


Least  num- 
ber of 
years  re- 
quired at 
anivenlty 
or  techni- 
cal school. 


Seminar- 

jahr 
rtqoiredT 


Probejahr 
rtquindf 


1.  Prussia  

2.  Bavaria  

3.  Saxony  , 

4.  Wurttemberg. . . , 

6.  BfiJen  

Alsace-Lorraine., 

7.  Hesse  , 

8.  Hamburg  


Yes  

Yes. 

No. 

No  

Y€S(T) 

Yes  

No. 

Yes  

No. 

Yes  

Yes. 

Yes  

Yes. 

1  No,  before  1912;  yes,  since  1912. 

It  seems  a  little  curious  if  the  man  who  has  just  completed  his 
Seminar jahr  in  Alsace-Lorraine,  where  there  is  no  Probejahr,  should 
be  immediately  qualified  to  teach  in  Prussia  (because  of  the  inter- 
changeability  of  certificates)  when  a  Prussian  must  submit  to  another 
year  of  training.  ' 

Salaries  in  Prussia. — ^The  following  scheme  of  salaries  went  into 
effect  in  1909:* 

1.  Salaries  of  Provinzialschulrate:  6,300-8,100  marks  ($1,499.40-$1,727.80).2  The  in- 

crease of  600  marks  comes  at  the  end  of  three,  six,  and  nine  year  periods  of  service. 

2.  Salaries  of  directors  of  nine-year  schools:  (a)  In  Berlin,  6,600-7,800  marks  ($1,590.80- 

$1,866.40); »  (6)  in  other  cities,  6,000-7,800  marks  ($1,428-$1,856.40).»  In 
addition  to  these  salaries  directors  receive  a  rent  indemnity  of  1,800 
marks  ($428.40)  in  BerUn  and  900-1,500  marks  ($214.20-1347)  elsewhere. 
Salaries  in  both  (a)  and  (6)  increase  by  600  marks  every  three  years  till  the 
maximum  is  reached. 

3.  Salaries  of  directors  of  six-year  schools:  5,200-7,600  marks  ($l,237.6O-$l,808.80).' 

The  rate  of  salary  increase  and  rent  indemnity  is  the  same  as  in  2. 

4.  Salaries  of  the  Oberlehrer,  teachers  of  science:  2,700-7,200  marics  ($622.60- 

$1,713 .60) .  The  salary  increases  occur  after  every  three  years  of  service.  The  first 
three  increases  amoimt  to  700  marks  each;  the  next  four  to  600  marks  each. 
The  Oberlehrer 's  rent  indemnity  in  Berlin  is  1,200  marks  ($285.60);  in  othar 
places  560-880  marks  ($133.28-^09.44). 

5.  Salaries  of  scientific  assistants  from  whom  the  Oberlehrer  i^e  chosen:  2,100  marics 

($499.80)  for  the  first  year,  2,400  marks  ($571.20)  for  the  second,  2,700  marks 

1  Staiittitchet  Jahrbueh  der  hSheren  Sdtulen,  XXXIII.  Jahrgang,  1912-13,  Leipzig. 

*  This  computation  Is  made  on  the  basis  of  23.8  oents  to  the  mark.  These  friaries  rach  include  600  marks 
^'peosiQDsfihige  Zulage." 

*  These  salaries  each  Inchide  400  marks  "pensionsf&hige  Zulage." 
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(1642.60)  for  tbe  third,  and  3,000  nuurks  (6714)  for  the  fourth  year.  The^rent 
indemnity  for  Berlin  ia  720  maika  (6171.36);  for  other  places  290-580  madn 
(669.02-6138.04). 

In  other  parts  of  G^ermany  salaries  are  sometimes  not  quite  so 
high  (for  example  in  Hesse),  but  in  Hamburg  directors  receive  as 
much  as  13;000  marks  without  residence  or  11,000  marks  with 
residence,  and  salaries  of  the  Oberlehrer  range  from  4,000  to  11,000 
marte  without  rent  indemnity.^ 

Pensions. — In  practically  all  of  the  States  of  the  German  Empire 
the  teachers  of  higher  schools  make  no  contribution  to  the  State 
pension  funds.  Such  pensions  may  therefore  be  considered  as  adding 
to  the  attractions  of  the  teachers'  positions. 

If  a  Prussian  teacher  is  retired  after  10  years  of  service,  he  receives 
33}  per  cent  of  his  salary.  The  amount  of  pension  increases  with 
each  additional  year  of  service;  after  25  years  it  is  58}  per  cent  of 
his  last  salary,  and  after  40  years  of  service  the  maximum  of  75 
per  cent  is  reached.  The  period  of  service  includes  time  (1)  spent 
on  leave  of  absence;  (2)  in  the  Seminarjahr  and  Frobejahr;  (3)  in 
military  service  if  performed  after  the  age  of  20. 

Sixteen  of  the  German  States  give  larger  pensions  after  40  years 
of  service  than  Prussia  does,  and  several  States  grant  40  per  cent 
of  the  salary  to  teachers  forced  to  retire  after  10  years  of  service. 
Three  States  (Hamburg,  Hessen,  Anhalt)  give  the  full  salary  in 
pension  after  50  years  of  service.    (Stattstisches  Jdhrbuchf  1913-14.) 

Prof.  J.  W.  A.  Yoimg  has  calculated  that  a  very  rough  approxi- 
mation to  the  annual  cash  value  of  a  Prussian  teacher's  assurance 
of  a  pension  after  10  years  of  service  is  $222.'  If  this  be  added  to 
the  salaries  and  rent  indemnities,  we  find  that  the  range  of  income 
of  directors  is  from  $1,673.80  to  $2,506.80;  of  Oberlehrer  from 
$977.88  to  $2,145.04,  this  last  salary  being  the  reward  after  21  years 
of  service. 

Condvding  comment. — CJharacteristic  features  have  been  outlined 
to  indicate  a  fair  uniformity  of  procedure  throughout  the  Empire 
in  the  selection  of  teachers  of  mathematics  for  the  secondary  schools, 
and  it  has  appeared  that  in  very  few  of  the  26  States  does  the  standard 
fall  below  the  remarkably  high  one  set  by  Prussia.  The  possibility 
of  this  imiformity  is  largely  caused  by  the  standardization  of  all 
secondary  schools  '*for  the  purpose  of  administering  military  priv- 
ilege which  is  under  the  control  of  the  Central  Government." 

In  Prussia  the  secondary  teachers  as  a  class  now  form  an  important 
group  in  the  social  system  of  the  country  as  the  result  of  struggle 
during  more  than  half  a  century  for  economic  equality  with  the 

»  For  ftirthT  details  with  regard  to  diffwent  BUtas  the  carrnt  StoHstUckes  JaMveh  maybt^onsalted. 

s  The  TeadUng  of  MathenuUtct  in  the  Higher  Schools  of  Pruuia,  London,  1900,  p.  29.  Prof.  Youns'sstate- 
meBtof$2Miaderlvedonthebasisofl  mark  as  tbe  equivalent  of  24  cents  instead  of  23.8cents.  Itdumld 
•liobt  remarked  that  Prof.  Young's  estimate  was  based  apom  a  lower  scale  of  salaries  than  is  now  ia  force. 
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Bichter  or  judges  of  the  lower  courts.  In  his  delightful  yolame  on 
the  Oberlehrer,  Mr.  Learned  writes  as  follows: 

Owing  to  the  peculiar  stnicture  of  the  Gennan  State,  the  daases  of  public  ■eryanta 
are  numeroua,  and  their  ranks,  rights,  titles,  and  privileges  are  elaborated  with  great 
nicety.  The  nine  grades  in  the  civil  service  make  a  fairly  accurate  basis  tor  measure- 
ment of  public  importance,  and  class  differences  are  minutely  scrutinized.  Now  it 
happens  that  of  all  State  officials,  the  Judges  in  courts  of  the  first  instance  are  most 
closely  comparable  to  the  Oberlehrer.  They  are  members  of  a  court  organized  on 
the  collegiate  principle;  they  have  approximately  the  same  tndning  as  the  OberMirer, 
and  are  not  fu  from  the  latter  in  numbers. 

It  was  claimed  that — 

the  professional  qualifications,  the  conditions  of  service,  and  the  social  obligations  of 
the  Oberlehrer  were  fully  equal  to  those  of  the  Richter;  that  the  service  of  the  Gym- 
nasien  to  society  was  not  inferior  to  that  of  the  law  court;  and  that,  primarily,  for  the 
sake  of  these  schools,  an  equal  rating  was  necessary  to  secure  the  ablest  brains  for  the 
profession  and  to  give  the  prestige  necessary  for  the  Oberlehrer  in  the  discharge  of 
his  duties. 

The  Kaiser,  Bismarck,  and  Paulsen  were  among  the  Oberlehrer's 
champions  in  the  fight  which  was  finally  won  by  parhamentary 
decree  in  1909. 

The  instructors  in  a  secondary  school  of  Prussia  consist  of  (1) 
the  Probandus,  or  candidate  on  probation;  (2)  the  Hilfslehrer,  or 
part-time  instructor,  who  is  qualified  for  a  higher  position  but 
awaits  an  opening;  (3)  the  Oberlehrer;  (4)  the  professor;  (6)  the 
director.  The  title  of  professor  is  purely  honorary  and  was  granted 
as  an  offshoot  of  the  struggle  referred  to  above  for  improving  the 
social  standing  of  the  teacher.  The  ministry  may  appoint  one-third 
of  the  regular  staff  of  the  higher  school  to  a  rank  equivalent  to  that 
of  university  professor,  and  all  those  so  nominated  are  authorized 
to  use  the  title.  Although  it  was  intended  that  the  honor  should  be 
a  reward  of  merit,  in  practice  it  is  awarded  irrespective  of  merit 
to  the  upper  and  older  section  of  the  faculty 

As  for  the  number  of  hours  of  service  per  week,  German  teachers 
compare  well  with  American  and  English,  but  badly  with  their 
French  colleagues.  Special  teachers  give  26  hours  of  instruction 
per  week;  Hilfslehrer, -24;  Oberlehrer,  22;  and  professors,  usually  20; 
but  all  are  liable  to  extra  work  without,  as  in  France,  extra  remuneration.  The  teadi- 
ers  are  expected  to  watch  over  their  pupils'  health,  to  prepare  theii;  lessons  carefully 
and  mark  their  exercises  regularly,  to  consult  the  director  before  undertaking  any 
private  work  and  the  Provinzialschulkollegium  before  venturing  to  marry,  and  above 
all  to  refrain  from  political  controversy  and  pamphlet  writing.  It  will  be  noticed  that 
French  masters,  though  equally  dvil  servants,  are  bound  by  none  of  these  petty 
regulations. 

In  addition  to  an  almost  overwhelming  burden  of  official  duties, 
the  director  must  usually  also  teach  12  to  15  hours  a  week.  But  in 
spite  of  his  great  responsibilities,  he  is  warned  that  even  in  official 
relations  with  teachers  he  should  not  emphasize  the  fact  of  his  pre- 
cedence.  As  Mr.  Learned  remarks,  ''He  is  but  primus  inter  pares. 
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and  the  members  of  the  Kollegium  do  not  allow  hun  to  ignore  or 
forget  the  fact." 

Although  the  school  obligations  of  the  Oberlehrer  are  arduous,  it  is 
common  practice  for  him  to  supplement  his  small  salary  by  private 
tutoring  and  by  boarding  students  at  his  home.  He  can  by  frugal 
management  comfortably  rear  and  educate  a  large  family,  while  con- 
stantly enjoying  a  sense  of  security  in  the  tenure  of  his  oflBee  and  in 
provisions  made  for  disability  and  advancing  age.  Moreover,  his  social 
status  in  the  commimity  is  of  importance  commensurate  with  that  of 
one  whom  Bismarck  declared  to  be  *'the  most  important  factor  in 
patriotic  education  of  the  rising  generation." 

To  such  training,  career,  and  rewards  the  candidate  who  presents 
himself  for  preparation  as  a  teacher  in  a  secondary  school  in  Grermany 
may  look  forward. 

The  scientific  publications  of  professors  in  secondary  schools  con- 
sist mainly  of  textbooks  and  of  discussions  of  methods  in  teaching. 
Among  mathematicians  who  have  produced  purely  scientific  wcwrk 
during  professional  activity,  the  notable  case  of  Grassmann  may  be 
cited. 

It  was  formerly  normal  for  a  university  professor  to  start  his 
career  by  teaching  in  a  secondary  school.  For  example :  Weierstrass, 
Clebsch,  Fuchs,  Kmnmer;  and  among  those  living,  Sturm,  Killing, 
Lampe,  and  Wangerin.  But  dince  about  1870  this  has  happened 
rarely  At  the  Technische  Hochschule  in  Berlin  certain  courses  are 
given  by  secondary  school  professors,  some  of  whom  have  been  called 
to  universities;  for  instance,  Jahnke  and  Salkowski.  At  Strassburg, 
Simon  has  been  both  professor  in  a  secondary  school  and  honorary 
professor  in  the  university  since  1903. 
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Germany  has  two  periodicals  which  are  specially  devoted  to  promoting  the  teaching 
of  mathematics:  (1)  Zeitschriftfiir  mathematischen  und  naturwissenschaftlichen  Unterricht, 
(Leipzig,  Teubner),  founded  in  1870;  and  (2)  UnterrichtsbUuter  fur  Mathematik  und 
Naiwrwissenschaften,  (Berlin,  Salle),  established  in  1895  as  the  organ  of  the  Verein  zur 
Fdrderung  des  mathematischen  und  naturwissenschaftlichen  Unterricht. 

While  current  volumes  of  the  Universitdts  Kalendar  indicate  all  lectures  delivered 
at  German  universities,  from  semester  to  semester,  tities  of  most  of  those  on  mathe- 
matical topics  are  probably  more  readily  accessible  in  the  Bulletin  of  American  Mathe- 
matical Society  or  in  U Enseignement  Math^matique. 
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Exclusive  of  Croatia  and  Slavonia,  Hungary  is  about  109,000  square 
miles  in  extent  and  has  a  population  of  over  18;265,000,  of  -wbicHi 
more  than  one-half  are  Hungarians  (Magyars). 

Hungarian  education  is  administered,  for  the  most  part,  by  the 
ministry  of  worship  and  public  instruction,  which  is  organized  in  10 
departments,  including  the  departments  of  elementary,  secondary, 
and  higher  education.  Although  not  all  schools  are  controlled  by 
the  State,  all  are  subject  to  State  inspection. 

SECONDARY  SCHOOLS. 

The  right  of  inspection  over  all  secondary  schools  was  given  by  the 
secondary  school  act  of  1883.  Another  significant  feature  of  this 
law  was  that  it  gave  to  the  national  speech,  the  Hungarian  language, 
its  proper  place  in  instruction  by  directing  that  it  should  receive 
attention  in  all  school  courses. 

Secondary  schools  are  divided  into  Gymnasia  and  "Real  Schools." 
The  aim  of  these  schools  is  to  provide  boys  with  a  higher  general 
training,  and  to  prepare  them  for  the  universities.  The  Gjnomasia 
attempt  to  carry  out  this  aim  by  means  of  a  humanistic  training, 
especially  classical ;  the  Beal  schools  by  means  of  modem  languages, 
mathematics,  and  natural  science. 

The  secondary  school  course  of  eight  years  (Classes  I-VIII)  is  based 
upon  the  first  four  years  of  the  primary  school  course.*  In  the  Real 
schools,  the  pupil  studies  9-11  subjects  each  year  and  receives  28-30 
hours  of  instruction  per  week.  In  the  whole  course  30  hours  per 
week  of  class  work  have  been  devoted  to  mathematics  and  22  hours 
to  drawing  and  geometry,  or  two-ninths  of  the  total  nxmiber  of  hours 
in  the  course  has  been  assigned  to  these  two  subjects.  In  the  Gym- 
nasia this  proportion  is  reduced  to  two-thirteenths.  Here  arithmetic 
is  taught  in  Classes  I-IU;  algebra,  plane  geometry,  and  plane  trigo- 
nometry in  Classes  IV-VT;  algebra,  solid  geometry,  spherical  trigo- 
nometry, and  graphs  in  Classes  VII-VIII.  In  the  Real  schools  these 
subjects  are  developed  at  greater  length,  especially  the  section  on 

>Tb»  six-year  oounes  of  the  ''burgher"  schools  (Polg&ri  iskol&k)  for  boys  are  also  based  upon  this  oooxae 
but  the  form  and  manner  of  instruction  is  that  of  higher  elementary  schools. 

In  Croatia  and  Slavonia  the  eight-year  course  of  secondary  education  is  in  the  Realgymnasla. 

The  Hungarian  scheme  of  secondary  education  is  almost  identical,  even  to  the  programs,  with  that  of 
Austria. 
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graphS;  which  becomes  a  course  m  plane  analytic  geometry.  Eight 
hours  of  descriptive  geometry  also  come  into  the  program  of  Classes 
Vl-Vni  of  the  Real  schools. 

A  public  examination  takes  place  at  the  close  of  each  school  year. 
At  the  end  of  his  eighth  school  year  the  pupil  must  take  the  final 
examination.  This  examination  is  partly  written  and  partly  oral. 
The  oral  part  is  public.  The  student  who  passes  this  examination 
successfully  receives  a  ''certificate  of  maturity."  He  is  then  usually 
about  18  years  of  age. 

The  certificate  of  maturity  from  a  Gymnasium  entitles  the  pupil  to 
entrance  into  any  Hungarian  university.  The  certificate  of  maturity 
from  a  Beal  school  entitles  a  pupil  to  entrance  into  a  Polytechnikum, 
or  the  mathematical  or  science  department  of  a  university. 

THE  UNIVERSITIES  AND  POLYTfiCHNIKUM,  AND  SECONDARY  SCHOOL 

TEACHERS. 

In  Hungary  there  are  five  universities  maintained  by  the  State: 
The  University  of  Budapest,  with  over  7,000  students  and  the  chief 
center  of  classical  and  scientific  study  and  research  in  the  Ejngdom; 
the  University  of  Kolozsvdr,  with  over  2,000  students;  and  the  uni-- 
versities  at  Z&gr&b  (Agram),  Pressburg  (Pozsony),  and  Debreczen, 
the  last  two  of  which  were  foimded  in  1912.*  The  Royal  Josefs- 
Polytechnikum  at  Budapest  has  about  170  professors  and  about 
1,800  students. 

The  secondary  school  education  act  of  1883  gives  definite  instruc- 
tions concerning  the  training  of  secondary  school  professors.  The 
candidate  must  meet  the  following  requirements: 

(a)  He  must  have  graduated  from  a  Gymnasium  or  Real  school.  In  the  latter  case 
he  must  be  able  to  read  and  imderstand  easy  Latin,  for  example  Csesar's  writings, 
Ovid's  poetry,  and  Cicero^s  letters. 

(h)  He  must  have  spent  four  years  in  a  university  or  Polytechnikum  devoted  to  the 
study  of  the  special  subjects  he  wishes  to  be  qualified  to  teach.  He  must  choose  at 
least  two  subjects,  and  he  is  strongly  recommended  to  take  three.  He  must  also  show 
(1)  proficiency  in  the  Hungarian  language,  literature,  history,  and  general  Hungarian 
culture;  (2)  a  thorough  acquaintance  \vith  pedagogy,  history,  principles  and  methods 
of  education;  (3)  a  knowledge  of  the  speciaJ  methods  of  teaching  his  special  subjects; 
and  (4)  that  he  has  studied  logic,  psychology,  and  the  history  of  philosophy. 

(c)  A  year  of  practical  teaching  in  a  secondary  school  after  the  completion  of  the 
four-year  university  course,  or  five  years  at  the  university  and  at  least  a  complete 
year  of  secondary  school  teaching  accomplished  during  that  time. 

The  candidates  are  examined  by  a  special  examination  commission 
organized  by  the  universities.    The  members  of  the  commission  are 

>  Neither  of  these  oniTersities  has  a  faculty  of  mathematics  and  science.  The  Unlyersity  of  Pressburg 
was  deyeloped  from  the  Royal  Academy  of  Pressburg,  and  the  Uniyersity  of  Debreczen  from  a  high  school 
which  had  been  In  existence  for  oyer  300  years.  Cf,  Kept,  of  U.  8.  Commis.  Educ,  1016,  vol.  1,  Washington, 
1910,  pp.  68*-6w 
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mostly  professors  from  the  universities  and  Polytechnikmn,  but  some 
are  also  Privatdocenten  or  eminent  secondary  school  professors. 

According  to  an  ordinance  of  1888  the  candidate  must  choose  at 
least  two  special  subjects  which  he  wishes  to  teach,  e.  g.,  mathematics 
with  physics  or  descriptive  geometry.  The  ordinance  reconmiends 
that  the  candidate  should  also  make  a  special  study  of  a  third  sci- 
entific subject  *  or  else  of  philosophy. 

The  examination  is  threefold:  I.  The  general  examination  at  the 
end  of  the  fourth  semester;  II.  the  examination  on  special  subjects 
at  the  end  of  the  eighth  semester;  III.  the  pedagogic  examination 
at  the  end  of  the  next  year,  which  the  candidate  usually  employs  in 
professional  practice. 

Those  who  fail  in  an  examination  may  come  up  again  six  months 
later.  Those  who  fail  a  second  time  may  not  again  present  them- 
selves for  examination  tiU  a  year  later,  during  which  period  they 
must  have  attended  lectures  at  a  university  or  at  the  Polytechnikum. 

I.  The  General  Examination  is  composed  of  two  parts,  an  oral  and 
a  written  examination.  The  former  is  public.  In  the  latter  and  in 
other  written  tests  10  hours  are  allowed.  The  candidate  must  write 
a  theme  in  the  Hungarian  language  on  some  subject  of  interest  in 
Hungarian  Uterature. 

In  the  oral  examination  the  mathematical  candidate  is  examined 
in — 

(1)  Plane  and  spherical  trigonometry;  (2)  analytic  geometry;  (3)  analysis — complex 
numbers,  infinite  series,  elements  of  the  theory  of  equations  and  of  differential  and 
integral  calculus;  (4)  descriptive  geometry— (a)  orthogonal  parallel  projection,  axo- 
nometry,  oblique  parallel  projection,  central  projection  and  collineation;  (6)  elements 
of  the  constructive  theory  of  lines  and  surfaces;  (c)  shades  and  shadows;  (d)  perspec- 
tive; (5)*  physics — (a)  experimental  physics;  (6)  elements  of  analytic  mechanics;  (6) 
Hungarian  language  and  literature;  and  (7)  one  modern  language  (German,  French, 
English,  or  Italian),  with  the  literature  of  the  same. 

At  this  examination  the  candidate  must  be  provided  with  his  cer- 
tificate of  birth,  a  medical  certificate,  his  certificate  of  graduation 
from  a  secondary  school,  and  a  certificate  to  prove  that  he  has 
studied  the  requisite  time  in  a  imiversity. 

It  may  be  weU  to  give  indications  of  what  knowledge  is  expected 
for  the  above  examinations  in  analytic  geometry  and  in  analysis: 

In  analytic  geometry:  Points,  lines,  and  complete  discussion  of  conic  sections; 
generation  of  conies  by  projective  pencils,  parabolas  through  four  points;  conies 
through  five  points,  common  properties  of  two  conies,  pencils  of  conies  and  circleB, 
radical  axis;  line  coordinates,  trilinear  coordinates,  principle  of  dtiality,  conies  in 
line  coordinates,  generation  of  a  conic  by  projective  ranges,  theorems  of  Pascal  and 
Brianchon;  point  coordinates  in  space,  lines  and  planes  in  space,  co(Nrdinate  trans- 

1  It  is  not  unoommon  for  a  candidate  to  offer  as  three  subjects  mathematics,  physics,  and  descripUiw 
geometry. 

s  If  a  candidate  has  not  elected  to  specialize  in  both  (4)  and  (5)  he  is  examined  in  only  one  o>  them. 


Digitized  by 


HtTNGABT. 


133 


idrmatioii;  facility  in  determining  geometric  loci. — In  analysis:  Thorough  discussion 
of  irrational  and  complex  numbers,  De  Moivre's  theorem,  general  theory  of  root  ex- 
traction (binomial  equations),  properties  of  roots  of  unity;  infinite  series,  conditional 
and  unconditional  convergence,  series  with  complex  members;  convergency  of 
power  series,  circle  of  convergence,  continuity  of  power  series;  definition  of  ele- 
mentary functions  by  power  series;  binomial;  exponential,  and  logarithmic  series; 
connection  between  exponential  and  trigonometric  fimctions;  Taylor's  and  Mac- 
laurin's  expansions;  maxima  and  minima  of  one  and  of  several  variables;  multiple 
int^:rals,  surface,  volume;  fimdamental  theorem  of  algebra  that  every  equation  has 
a  root;  symmetric  functions  of  the  roots;  cubic  and  biquadratic  equations;  approxi- 
mation methods  of  Homer  and  Lagrange;  elimination,  methods  of  Sylvester  and 
B^out. 

n.  After  two  more  years  oi  university  study  the  candidate  may 
present  himself  for  examination  in  his  special  subjects.  Five  montt^ 
before  he  presents  himself  he  is  given  a  theme  in  each  of  his  sub- 
jects, upon  which  he  has  to  write  a  dissertation.  In  this  dissertation 
the  candidate  must  show  familiarity  with  the  literature  of  the  sub- 
ject as  well  as  originality  and  knowledge  in  its  presentation.  All 
authorities  must  be  carefully  indicated.  These  themes  are  passed 
upon  by  the  professors  of  the  examination  commission.  K  a*  dis- 
sertation is  regarded  as  "insufficient,"  another  one  has  to  be  prepared. 

In  addition  to  these  dissertations  an  oral  examination  is  required. 
In  this  the  candidate  must  show  decided  proficiency  in  each  of  his 
subjects.  All  aids,  except  a  table  of  logarithms,  are  forbidden.  In 
case  of  failure  at  the  oral  examination,  another  trial  may  be  made  in 
six  months.  The  oral  examination  in  mathematics  is  on:  (1)  The 
mathematics  of  the  secondary  schools;  (2)  certain  parts  of  geometry, 
algebra,  and  analysis  common  for  all  candidates;  (3)  the  following 
five  subjects,  one  of  which  the  candidate  must  know  thoroughly, 
the  others  in  a  general  way — (a)  Modem  geometry  and  the  theory 
of  algebraic  forms;  (6)  niunber  theory  and  higher  algebra;  (c)  general 
theory  of  skew  ciu'ves  and  surfaces;  (d)  general  theory  of  analytic 
and  elliptic  fimctions;  (e)  advanced  portions  of  integral  calculus. 

In  connection  with  (1)  the  candidate  must  not  only  display  such 
acquaintance  with  the  subjects  as  is  requisite  for  graduation,  but 
also  a  deeper  scientific  insight  into  elementary  mathematics  and  a 
•thorough  appreciation  of  rigorous  analysis.  Facility  in  geometric 
drawing  is  also  required.  As  to  (2)  the  general  examination  is  sup- 
plemented by  consideration  of  the  following  topics : 

Elements  of  synthetic  geometry,  ranges  and  pencils,  harmonic  and  anharmonic 
ratio,  involution,  projective  properties  of  conies;  point  coordinates  in  space,  different 
forms  of  the  equation  of  a  plane,  tetrahedrons,  classification  of  siu^es  of  the  second 
degree,  general  properties,  particular  surfo^ces,  pencils  of  quadrics;  adjoint  and  com- 
pound determinants,  volume  of  tetrahedron  and  other  geometric  applications,  func- 
tional determinants;  continued  fractions  and  indeterminate  equations;  infinite 
products,  Wallis's  formula;  total  differential  equations,  existence  of  a  solution, 
general  and  particular  solutions,  simplest  differential  eqiiations  of  the  first  and  second 
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order,  integiatiiig  foctor,  linear  diffefential  equations,  variation  of  the  constant, 
application  of  differential  equations  to  geometric  questions. 

Under  (3)  the  candidate  is  examined  in  the  subjects  indicated  in 
the  following  synopses: 

(a)  Hcmiogeneous  coordinates  in  the  plane  and  in  space;  conies  and  quadrics  in 
these  coordinates;  symbolic  notation;  line  coordinates  in  space;  line  geometry; 
projective  properties  of  lines  and  surfaces;  singularities;  algebraic  forms;  binary  and 
ternary  forms;  the  most  important  invariants  and  covariants;  general  theory  of 
quadratic  forms;  orthogonal  substituticms. 

(6)  Elements  of  number  theory;  congruences;  general  theory  of  quadratic  residues 
and  quadratic  forms;  general  theory  of  algebraic  numbers;  substitutions  and  groups; 
rational  functions  of  roots  of  an  eqiiation;  resolvents;  cydotomy;  Abel's  equations; 
conditions  for  the  solution  of  algebraic  equations;  theorems  of  Sturm,  Sylvester,  and 
Hermite  on  the  separation  of  roots  of  an  eqiiation;  theory  of  elimination;  chief  proo& 
of  the  fundamental  theorem  of  algebra  (Gauss,  Cauchy,  etc.). 

(c)  Skew  curves:  Tangent  and  normal  planes,  first  and  second  curvature,  evolutes; 
curved  surfaces;  tangent  and  normal  planes,  lines  on  surfaces,  surface  elements, 
tangency  of  surfaces;  theory  of  ciirvature,  lines  of  curvature,  orthogonal  surfaces, 
confocal  quadrics,  Dupin's  theorem,  elliptic  coordinates,  conformal  representation 
of  Siirfoces;  geodesic  lines;  partial  differential  equations  of  surfaces;  theory  of  ruled 
surfaces.  * 

(d)  Functions  of  a  complex  variable:  Single  and  multiple-valued  fimctions,  Rie- 
mann's  surfaces,  integration  of  functions  of  a  complex  variable,  analytic  expressions 
for  single  and  multiple  valued  functions,  Dirichlet's  principle;  algebraic  functions, 
logarithms,  trigonometric  integrals;  the  three  kinds  of  elliptic  integrals  and  reduction 
of  general  elliptic  integrals,  the  modulus  of  periodicity  of  integrals;  periodic  fimc- 
tions in  general,  fundamental  properties  of  elliptic  functions,  theta  functions, 
development  into  series;  Abel's  theorem,  the  problem  of  transformation. 

(e)  The  more  important  definite  intc^grals,  multiple  integrals,  Fourier  series  and 
int^^rals,  gamma  functions,  spherical  harmonics;  fimdamental  ideas  of  the  calculus 
of  variations,  variation  of  functions,  simple  and  multiple  integrals,  maxima  and 
minima,  second  variation;  simultaneous  differential  eqiiations  (general,  complete, 
and  wt^g^^l^^r  solutions),  partial  differential  eqiiations  of  Uie  first  order;  partial  differ- 
ential equations  of  the  second  order,  integration  of  partial  differential  equations  of 
mathematical  physics  by  means  of  infinite  series,  methods  of  Monge  and  Amp^. 

In  descriptive  geometry  and  physicSj  elaborate  requirements  are 
also  made.  To  this  oral  examination  the  candidate  must  bring  his 
certificate  to  show  he  has  passed  the  general  examination,  and  a 
certificate  to  show  that  he  has  studied  two  years  fiu'ther  in  the 
university  or  Polytechnikum. 

III.  A  year  after  the  special  examination,  the  candidate  may  pre- 
sent himself  for  his  examiricUion  in  pedagogy.  This  consists  of  a 
philosophic  or  pedagogic  dissertation,  and  an  oral  examination  in 
history  of  philosophy,  logic,  psychology,  pedagogy,  history  of  peda- 
gogy, and  special  methods  for  teaching  mathematics.  The  exam- 
iners have  constantly  in  mind  the  candidate's  qualifications  with 
regard  to  teaching  all  classes  of  the  secondary  schools.  There  is  no 
such  thing  in  Himgary  as  a  teacher's  being  qualified  to  teach  only 
in  the  lower  classes  of  the  State  secondary  schools.  We  have  seen 
that  this  is  not  imusual  in  Austria. 
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In  pursuing  the  courses  leading  to  these  exammations  brilliant 
students  may  receive  an  annual  stipend  of  1,000  crowns  ($200). 
The  plan  of  study  requires  not  less  than  20  hours  a  week  of  lectures. 
In  the  first  two  years  are: 

Hifltofry  of  Hungarian  litemture  (2  Bemesten,  2  hours  weekly);  Hungarian  language 
(1 0.,  2  h.);  Hungarian  cuhure  (1  s.,  1  h.).  In  the  third  and  fourth  years  are:  Logic 
(1 0.,  2  h.);  psychology  (1  s.,  2  h.);  theoretical  pedagogy  (1 0.,  2  h.);  history  of  philos- 
ophy (1 0.,  2  h.);  history  of  pedagogy  (1  s.,  2  h.). 

Lectures  on  subjects  of  the  groupmoi^mo^  <mi  physics  are  dis- 
tributed as  follows  (all  subjects  run  through  the  year) : 

Fintyear:  Geometry  and  analysis  (&-12  hours);  algebra  and  number  theory  (3 
hours);  experimental  physics  (7  hours). 

Second  year:  Analysis,  continued  (3  hours);  geometry,  continued  (2  hours);  algebra 
or  number  theory  (3  hours);  exercises  with  reference  to  the  program  of  the  secondary 
schools  (2  hours);  mechanics  (6  hours);  numerical  exercises  in  physics  (2  hours). 

Third  year:  Special  lectures  in  mathematics  (5  hours);  mathematical  exercises  (2 
hours);  scientific  treatment  of  the  subjects  in  the  secondary  schools  (2  hours);  theo- 
retical physics  (4  hours);  exercises  in  experimental  physics  (5  hours). 

Fourihyear:  Special  lectures  in  mathematics  (5  hours);  mathematical  exercises 
(2  hours);  scientific  treatment  of  the  subjects  in  the  secondary  schools  (2  hours); 
theoretic  physics  (4  hours);  chemistry  (2  hours). 

For  the  group  maikematica  and  descriptive  geometry ,  the  schedule  is 
as  follows: 

Fintyear:  Geometry  and  analysis  (&-12  hours);  algebra  and  number  theory  (3 
hours);  descriptive  geometry  (5-6  hours);  constructive  drawing  (7  hours). 

Second  year:  Continuation  of  analysis  (3  hours);  continuation  of  geometry  (2  hours); 
algebra  and  number  theory  (3  hours);  exercises  with  reference  to  the  program  of  the 
secondary  schools  (2  hours);  projective  geometry  (2  hours);  special  lectures  on  descrip- 
tive geometry  (2  hours);  review  and  questions  of  descriptive  geometry  (3  hours). 

Third  year:  Special  lectures  in  mathematics  (5  hours);  mathematical  exercises  (2 
hours);  scientific  treatment  of  secondary  school  mathematics  (2  hours);  special  lec- 
tures and  exercises  in  descriptive  geometry  (4  hotirs). 

Foitrihyear:  Special  lectures  in  mathematics  (5  hours);  scientific  treatment  of 
secondary  school  mathematics  (2  hours);  mathematical  exercises  (2  hours);  special 
lectures  and  exercises  in  descriptive  geometry  (4  hours). 

In  Budapest  the  student  may  attend  such  courses  in  both  the  uni- 
versity and  the  Polytechnikum.  ^ 
The  Baron  Edtvos  College  in  Budapest  is  an  important  institution — 

the  object  of  which  is  to  give  deserving  students  of  the  Budapest  University  who 
intend  to  enter  the  teaching  profession  an  opportunity  for  holding  social  intercourse 
with  their  fellows  and  for  acquiring  the  theoretical  and  practical  knowledge  necessary 
to  qualify  them  for  their  work.  The  college  is  directly  subordinate  to  the  minister  of 
public  instruction,  who  delegates  his  authority  to  the  ciuator.  For  expert  guidance  of 
the  resident  students  four  tutors  (chosen  by  the  ciuator  from  among  the  teachers  in 
the  service  of  the  State)  are  appointed  by  the  minister  (for  periods  of  three  years  in 
rotation)  for  special  duties.  They  are  present  in  the  college  during  the  hours  devoted 
to  private  study  to  give  individual  or  combined  instruction  to  the  candidates,  and,  as 
occasion  arises,  to  hold  special  courses  of  lectures. 
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We  have  yet  to  consider  the  mstitutions  where  our  future  second- 
ary school  professor,  who  has  completed  his  four  years  in  the  univer- 
sity, receives  a  year  of  professional  training. 

Under  the  direct  control  of  the  minister  of  education  is  a  State 
Training  College  (founded  in  1895)  for  Secondary  Teachers.  It  is 
established  at  Budapest,  and  its  aim  is  to  train  university  students 
for  the  profession  of  teaching.  The  students  all  live  together  in  the 
training  college,  and  continue  their  imiversity  studies  simultane- 
ously with  their  pedagogic  training.  At  the  head  of  the  college  is  a 
curator,  and  under  him  are  four  professors  who  are  appointed  by  the 
minister.  It  is  the  duty  of  these  professors  to  teach  the  students  the 
principles  underlying  education,  and  to  show  them  how  they  can  be 
appUed.  The  students  teach  in  a  Gymnasium  connected  with  the 
training  college  for  that  purpose.  The  methods  adopted  are  Her- 
bartian  as  worked  out  by  Ziller  and  Stoy.  At  the  end  of  each  school 
year  the  curator  and  professors  fonnally  confer  together  in  regard  to 
the  students'  progress,  and  weed  out  the  unsatisfactory  ones.  Stu- 
dents may  not  remain  in  the  college  longer  than  four  years. 

There  is  also  the  famous  Pedagogic  Seminar  at  Budapest,  founded 
in  1872  by  Dr.  Kdrm&n.*  This  institution  was  modeled  on  ZiUer's 
''Seminar"  at  Leipzig.  It  has  three  distinct  aims:  (1)  To  be  a  gym- 
nasium; (2)  to  be  a  practice  school  for  secondary  teachers;  (3)  to  be 
an  institution  for  promoting  special  methods  of  teaching  in  Hungarian 
secondary  schools. 

The  students  in  the  Budapest  Pedagogic  Seminar  are  young  men 
who  have  spent  eight  years  in  a  secondary  school  and  four  years  in  a 
university  and  have  passed  the  general  and  special  examinations 
given  by  the  examination  commission. 

They  make  a  thorough  study  of  the  theory  of  special  secondary 
school  teaching  in  connection  with  practical  experience  of  the  same. 
Their  philosophic  and  theoretic  studies  are  already  completed.  The 
staff  consists  of  leading  professors  of  special  subjects,  a  professor  of 
pedagogy,  and  a  director. 

After  each  candidate  announces  the  special  subject  he  wishes  to 
teach,  he  is  placed  under  the  direction  of  the  professor  of  that  subject. 
At  first  he  is  not  himself  permitted  to  teach,  but  he  must  attend  all 
the  lessons  the  directing  professor  gives  to  the  various  classes;  he 
must  then  work  out  series  of  lessons  under  the  direction  of  the  pro- 
fessor; and  after  about  three  months  he  may  begin  to  teach.  The 
professor  is  always  present  at  his  lessons  to  offer  him  advice  and 
criticism. 

Every  week  there  is  a  Prdktikum  or  criticism  lesson.  In  the  early  , 
part  of  the  year  these  lessons  are  given  by  the  professors,  with  the  i 

1  For  a  description  of  this  SemioAr  the  following  articles  on  ''Das  Pftdogogische  Universit&ta^minar  | 
in  Budapest"  in  PSdagogUehe  Studien  (Neae  Folge  herausgegeben  von  W.  Rein  at  Dresden)  may  be  con- 
sulted in  Jahrgang  8  (1887),  pp.  219-222,  by  B.  Leonhardt;  in  Jahrgang  9  (1888),  pp.  99-103.    It  wUl  also 
be  of  interest  to  turn  to  H.  KAbmIm  BeUpid  dna  ratkmallen  Lekrplans  fiLr  Gymn^uien,  Halle  a  S..  18^ 
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whole  Seminar  present.  In  the  latter  part  of  the  year  the  candidates 
give  the  lessons,  and  conferences  are  held  two  days  after  each  lesson, 
in  which  all  points  raised  by  the  Praktika  are  fully  discussed.  Twice 
a  week  a  Theoretikum  is  held  in  which  general  principles  and  special 
methods  of  secondary  school  teaching  are  discussed. 

Teachers  of  secondary  schools  attain  to  full  service  after  three  years'  probationary 
service.  At  this  stage  they  receive  an  annual  salary  of  2,000  crowns  ($400)  in  the 
capital,  and  1,600  crowns  ($320)  in  the  provinces.  The  teachers  under  full  appoint- 
ment are  divided  into  two  classes.  Salaries  in  the  lower  class  begin  at  2,600  crowns  and 
rise  by  |>eriodical  increase,  to  3,200  crowns;  in  the  higher  classes  the  salaries  increase 
by  successive  additions,  from  3,600  to  4,400  crowns.  Directors  receive  from  4,800  to 
6,000  crowns. 

After  10  years'  service,  according  to  the  regulations  of  1894,  a 
teacher  is  entitled  to  a  pension  of  40  per  cent  of  his  salary,  and  for 
each  year  of  further  service  the  pension  increases  by  3  per  cent,  so 
that  at  the  end  of  30  years'  service  the  teacher  may  retire  on  full 
salary. 

Teachers  contribute  to  the  pension  fund  one-third  of  the  excess  of 
a  year's  salary  above  690  crowns,  and  one-third  of  every  increase  in 
salary.    These  sums  are  paid  only  once. 
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Italy  is  about  110,600  square  rnUes  in  extent,  and  its  population 
of  upward  of  36,000,000  is  in  general  perfectly  homogeneous  in 
language,  except  for  about  250,000  people  of  French,  Teutonic, 
Slavonic,  Albanian,  Greek,  and  Spanish  origin. 

The  educational  system  of  the  country  is  imder  the  direction  of  a 
minister,  who  is  a  member  of  the  cabinet  and  either  a  deputy  or  a 
senator.  He  is  assisted  and  in  some  respects  controlled  by  the  con- 
sigUo  auperiore  or  higher  council  which,  in  accord  with  legislation  of 
1909,  has  36  members.  These  members  consist  of  6  senators  elected 
by  the  Senate,  6  deputies  (not  imiversity  professors)  elected  by  the 
CSiamber  of  Deputies,  12  members  nominated  by  the  minister,  and 
12  designated  by  the  ordinary  and  extraordinary  imiversity  pro- 
fessors. The  consigUo,  on  request  of  the  minister,  prepares  and 
examines  all  bills  and  general  provisions  relating  to  the  organization 
of  schools,  appointment  of  professors,  etc.  The  power  of  control  on 
the  part  of  the  consigUo  is  illustrated  by  the  fact  that  the  minister 
can  neither  dismiss  nor  suapend  a  professor  without  its  consent. 

Three  departments  of  the  ministry  of  public  instruction  are  con- 
cerned, respectively,  with  elementary  and  normal  education,  secondary 
education,  and  higher  education. 


The  secondary-school  training  of  Italy  is  based  upon  four  years' 
preparation  in  the  elementary  schools  (pupil's  age  6  to  10  years). 
Apart  from  certain  normal  schools  there  are  two  broad  types  of 
secondary  schools:  (1)  Classical  schools  and  modem  schools  with 
Latin;  (2)  modem  schools  without  Latin,  and  technical  schools.  Of 
the  first  type  there  is  the  giuTumo,  with  a  five  years'  course  leading 
up  to  the  liceOf  whose  three  years'  course  prepares  for  entry  into  the 
universities.  The  second  type  includes  the  scuola  tecmca  and  scuola 
c(mpleinentare,  each  with  a  three  years'  course.  They  are  preparatoiy 
for  such  schools  as  the  istUuto  tecnico,  with  a  loxxr  years'  course,* 
and  the  isdtuto  nautico,  with  a  course  of  three  years. 

1  As  an  exception  the  course  for  the  Industrial  section  of  the  Istituto  di  Bergomo  lasts  five  years. 
Concerning  mathematical  instruction  in  technical  schools  and  institutes,  see  O.  Sconaf  L'iMegmmeiUo 
deUa  matematics  nelU  seuok  e  negli  ittituti  tecnid.  (Commissione  intemasionale  rinsegnamento  mate* 
matloo.)  Roma,  1911.  34  pp. 
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In  1912-13  the  relative  numbers  of  these  schools  for  boys  and  girls 
were  as  follows: 


No  student  is  admitted  to  a  secondary  school  imless  he  has  passed 
an  examination  called  mdturitd,. 

The  course  of  study  in  the  classical  ginnasio  includes  the  Italian 
language  and  literature,  Latin,  Greek,  French,  mathematics,  and  a 
little  drawing  and  natiiral  history.  In  the  corresponding  Uceo, 
philosophy,  physics,  and  chemistry  are  taught  in  addition  to  all  the 
subjects  (except  French)  of  the  ginnasio.  In  the  ''modem"  ginnasi 
and  lioei,  established  by  an  act  of  1911,  Greek  is  no  longer  taught; 
instruction  in  ItaUan,  Latin,  French,  German,  or  English,  geography 
and  history;  mathematics,  natural  history,  drawing,  and  physical 
culture  is  given  at  these  ginnast.  Besides  these  the  course  at  the 
corresponding  licei  includes,  in  addition,  pohtical  economy,  phil- 
osophy, civics,  physics,  chemistry,  astronomy,  and  physical  geog- 
raphy. In  cities  having  a  ginnasio  and  a  Uceo,  the  two  schools  are 
combined  in  a  Uceo^nnasio.  The  "modem"  schools  with  Latin 
are  being  established  in  those  cities  which  have  more  than  one  hceo- 
ginnasio.  The  licema  ginnasiale,  or  diploma,  of  a  ginnasio  repre- 
sents the  standard  of  training  for  minor  posts  in  the  civil  service 
and  for  the  licei.  The  diploma  licertza  licecHe,  awarded  after  the  sat- 
isfactory completion  of  the  eight-year  period  of  secondary  education, 
admits  to  the  imiversities. 

At  this  time  the  student  who  has  taken  the  possible  mathematical 
courses  of  the  liceo  has  been  taught — 

In  algebra:  EquationB  of  the  first  and  second  degree,  progressions,  theory  of  indices, 
theory  of  logarithms,  binomial  theorem,  irrational  numbers,  prime  numbers  and 
divisibility,  indeterminate  equations  of  the  first  degree.  In  geometry:  Relations  of 
positions,  equality  of  solids;  proportion  and  similitude  in  plane  geometry;  measure- 
ment; theory  and  application  to  plane  geometry;  practical  rules  for  the  measure  of 
curved  surfaces  and  of  solids;  equivalence  and  similitude  of  solids;  theory  of  the 
measure  of  curved  surfaces  and  of  solids;  applications  of  algebra  to  geometry.  In 
trxgorwmetry:  Through  the  solution  of  plane  and  spherical  triangles. 

This  work  is  covered  by  loxxr  hours  a  week  of  work  in  the  first  year, 
three  hours  in  the  second,  and  two  in  the  third. 

From  these  indications  we  observe  that  in  the  liceo-ginnasio 
mathematics  does  not  occupy  the  central  position,  as  in  corresponding 
schools  of  other  coimtries  such  as  France. 

In  the  physico-mathematical  section  of  an  istituto  tecnico  six 
hours  a  week  are  devoted  to  arithmetic,  algebra,  and  geometry  in 
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the  first  year;  five  hours  to  the  same  subjects  m  the  second  year; 
and  five  hours  in  the  third  year  to  algebra,  geometry,  plane  and 
spherical  trigonometry,  -  and  the  elements  of  descriptive  geometry. 
AH  of  the  mathematical  subjects  of  the  liceo-ginnasio  are  here  treated 
much  more  fully.  The  following  topics  are  sometimes  introduced: 
Geometry  of  the  triangle,  geometrograpby,  derivatives  and  their 
applications  to  maxima  and  minima,  equations  of  the  third  and 
fourth .  degree,  probabilities,  determinants,  history  of  elementary 
mathematics. 

Thorough  groimding  in  geometry  is  characteristic  of  Italian 
secondary  schools.  It  is  only  necessary  to  recall  in  this  connection 
the  works  of  Sannia  and  D^Ovidio,  Faifofer,  Lazzeri  and  Bi^ani,  and 
de  Paolis. 

Having  thus  gathered  impressions  as  to  subjects  in  which  a  teacher 
of  mathematics  in  leading  secondary  schools  has  to  give  instruction, 
let  us  next  consider  those  schools  where  the  mathematical  teachers 
are  trained. 

THE  UNIYERSmES  AND  TRAINING  OF  SECONDARY  SCHOOC  TEACHERS. 

The  term  "university"  is  appUed  in  Italy  only  to  those  schools 
of  the  highest  grade  in  which  students  are  instructed  in  special 
branches  for  the  professions  of  their  choice.  There  are  in  Italy  21 
imiversities,^  17  bearing  the  description  ''royal''  and  receiving  State 
subsidies  and  4  independent  of  Government  control.  The  free  uni- 
versities are  at  Perugia,  Ferrara,  Urbino,  and  Camerino;  The 
oldest  university  was  founded  at  Bologna  about  1200  and  the  youngest 
at  Palermo  in  the  early  nineteenth  century.  The  other  universities 
are  at  Padua,  Macerata,  Naples,  Genoa,  Pavia,  Rome,  Pisa,  Siena, 
Turin,  Catania,  Parma,  Messina,  Sassari,  Cagliari,  and  Modena.  The 
largest  university  is  at  Naples,  where  there- were  more  than  4,000 
students  in  1913-14;  in  point  of  size  the  imiversity  at  Rome,  with 
over  3,000  students,  ranks  next. 

Repeated  efforts  have  been  made  to  reduce  the  number  of  royal  universities,  which 
exceed  both  the  needs  and  the  resources  of  the  nation.  As  a  consequence  a  few 
vigorous  universities  are  found  in  tho  same  class  with  a  number  of  struggling  insti- 
tutions that  are  quite  unable  to  maintain  standards  and  prestige.  The  condition 
has  been  the  subject  of  much  discussion  in  the  legislature,  but  so  far  no  modification 
has  resulted.  Meanwhile  complaints  have  arisen  that  the  standards  of  secondary 
education  are  depressed  as  a  consequence  of  the  competition  for  students  on  the  part 
of  the  imiversities.' 

1  There  are  about  a  score  of  sdiools  known  as  "superior  institutes/'  which  have  the  scholastic  program 
of  universities.  Though  private  they  are  more  or  less  under  the  control  of  the  Government.  Probably 
the  oldest  now  in  existence  is  that  founded  at  Florence  in  the  fourteenth  century.  An  aooount  of  mathe- 
matics taught  in  the  five-year  course  of  the  Reale  Istituto  Tecnico  Superiore  at  Milan  is  given  by  V.  Snyder 
in  "  Mathematics  at  an  Italian  Tedinical  School/'  Bulletin  of  the  A  meriean  MathematUMl Society,  December, 
1916,  vol.  23,  pp.  149-151. 

« Rep.  Commis.  of  Educ,  19LV14.  Washington,  1915,  vol.  1,  pp.  757-758. 
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The  faculty  of  scienceB  in  the  university  has  a  section  of  mathe- 
matics in  which  the  object  is  twofold:  (1)  To  give  to  future  engineers 
the  preparation  which  will  fit  them  for  the  Scuole.di  Applicazione 
(schools  of  applications);  (2)  to  prepare  candidates  for  the  degree  of 
doctor  in  mathematics.^  This  degree  is  a  prerequisite  for  teachers  of 
mathematics  in  secondary  schools. 

Preparation  for  the  degree  requires  four  years  of  study,  the  first 
two  leading  to  the  licenza.  The  courses  followed  during  this  period 
are  in  physics,  inorganic  and  organic  chemistry,  algebraic  analysis, 
infinitesimal  analysis,  analytic  geometry,  projective  geometry, 
descriptive  geometry,  and  drawing. 

The  licemiati  deWuniversita  then  attend  lectures  at  a  school  for 
preparation  of  secondary  school  teachers  (scuola  di  magistero)  and 
follow  coxirses  at  the  university  in  five  or  six  of  the  following  subjects : 
Higher  analysis,  higher  geometry,  higher  mechanics,  theoretical 
geodesy,  astronomy,  mathematical  physics.  The  scuole  di  magistero 
are  connected  with  the  faculties  of  sciences,  and  in  them  one  or  two 
professors  give  lectures  on  methods  of  teaching,  etc.  The  diploma  di 
magistero  obtained  from  these  scuole  is  a  distinct  advantage  to  its 
holder  when  he  is  seeking  a  position  in  secondary  teaching. 

At  the  end  of  a  year  the  licenziato  generally  offers  himself  for 
examination  in  at  least  three  of  his  five  courses;  his  second  year  is 
largely  occupied  with  his  dissertation  and  the  preparation  of  his 
minor  theses.  The  final  examination,  which  is  oral,  is  held  before  a 
commission  of  1 1,  consisting  of  7  professors  of  the  faculty  and  4  privati 
docenti.  If  the  examiners  award  the  candidate  a  mark  of  not  less 
than  60  per  cent,  he  is  proclaimed  doUore  in  materruUiche  pure  by 
the  dean  of  the  faculty. 

It  very  often  happens  that  candidates  add  to  the  required  four 
years  of  study  a  fifth,  for  the  preparation  of  the  dissertation  and 
for  attendance  at  special  courses  such  as  those  of  the  R.  Scuola 
Normale  Superiore  of  Pisa  and  of  the  "Istituto  consorziale"  of 
Pavia,  or  of  the  recently  established  mathematical  seminaries  of  the 
faculties  of  science  at  Rome  and  Naples. 

While  the  annual  number  of  mathematical  dottori  in  Italian  uni- 
versities has  not  appreciably  increased  in  the  last  30  years,  the 
number  of  secondary  schools  has  greatly  augmented,  and  the  problem 
of  procuring  properly  qualified  teachers  has  been  a  very  difficult  one 
to  deal  with.  Furthermore,  the  problem  is  not  altogether  one  of 
niunbers.  It  is  strongly  felt  by  many  that  while  the  larger  universi- 
ties furnish  an  admirable  scientific  training,  far  too  little  attention 
has  been  paid  to  the  professional  and  practical  training. 

The  first  appointment  of  a  teacher  in  a  secondary  school  is  for  three  years,  after 
which  the  appointment  may  be  made  permanent  if  the  inspector's  report  is  favorable; 

1 A  doctor's  degree  is  required  for  admission  not  cmly  to  the  professions  (physician,  lawyer,  teacher  in 
secondary  school,  eto.)»  but  also  to  the  highest  grade  clerkships  in  the  GoTemment  service  in  all  branches. 
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if  not,  the  appointment  ia  extended  for  another  year,  when  the  teacher  is  definitely 
appointed  or  dismissed.  During  this  probationary  period  the  teacher  (profes$ore)  is 
called  extraordinary  {straordinario);  after  the  definite  appointment,  ordinary  (or- 
dinarioy  As  a  rule  a  teacher  is  appointed  for  a  single  study  or  for  two  related  subjects. 

Teachers  in  the  first  three  classes  of  the  ginnasio  receive  as  salary 
about  $347  (1,800  lire)*  a  year  (if  extraordinary)  and  from  $386  to 
$926  (2,000  to  4,800  lire)  if  ordinary.  In  the  case  of  the  teachers  in 
the  licei  and  in  the  fourth  and  fifth  classes  of  the  ginnasi  these  sal- 
aries are  increased  to  $414  if  extraordinary  and  $482  to  $1,042  (2,500 
to  5,400  lire)  if  ordinary 

AH  ordinary  teachers  receive  four  quinquennial  increases  in  salary 
of  500  lire  each.  An  increase  of  one-tenth  of  this  salary  is  made  at 
the  end  of  two  six-year  periods.  "In  this  way  they  pass  from  the 
miriiTmini  to  the  maximum  salaries  as  given  above.  Two  of  the  four 
fixed  increases,  but  not  two  consecutive  ones,  may  be  anticipated  one 
year  in  the  case  of  exceptionally  able  teachers. " 

Headmasters  in  schools  are  appointed  from  teachers  who  have 
taught  for  thirteen  years,  and  from  a  list  compiled  by  the  consigUo 
superiore — 

in  accordance  with  results  of  inspections.  They  are  appointed  for  a  first  period  of 
five  years,  during  which  they  teach  and  receive  extra  compensation  varying  from 
750  to  1 ,000  lire  a  year.  After  the  probationary  period  they  are  permanently  appointed 
and  receive  salaries  not  higher  than  5,750  lire  for  such  schools  as  ginnasi  and  6,500  lire 
for  schools  of  the  licei  standard.  Schools  equivalent  to  Government  schools  must 
pay  the  same  salaries. 

The  teacher  is  entitled  to  a  pension  proportional  to  his  salary  and 
the  length  of  his  service.  A  pension  equal  to  the  full  salary  at  the 
time  of  retirement  is  due  to  the  teacher  who  has  served  continuously 
for  25  years  or  more.  In  case  of  his  death  two-thirds  of  the  pension 
awarded  to  the  husband  or  father  is  paid  to  the  widow  or  to  the 
children  if  orphans. 

NORMAL  SCHOOLS. 

The  normal  schools  form  a  third  type  of  school  in  secondary  edu- 
cation. All  that  has  been  stated  above  with  reference  to  the  appoint- 
ment, salaries,  and  pensions  of  Ucei  teachers  appUes  to  teachers  in  the 
normal  schools.  Their  courses  are  designed  to  qualify  teachers  for 
the  primary  schools. 

1  In  certain  cases  when  a  teacher  woold  have  only  a  few  hours  a  week  a  temporary  appointment  is  made. 
Such  appointments  are  also  made  if  a  regular  appcrintee  can  not  be  found  for  the  place,  and  in  schools  with 
a  large  number  of  pupils  when  it  is  necessary  to  diride  classes  and  the  regular  teacher  can  not  take  cljarge 
ofaU. 

*  The  lira  equals  19.3  cents. 

•  A  comparison  of  these  salaries  with  those  of  university  professors  may  be  of  interest.  In  acoordanoe 
with  a  recent  law,  the  salary  of  the  ordinary  professor  of  State  universities  is  flbced  at  7,000  lire 

that  of  the  extraordinary  professor  at  4,500  lire.  The  salary  of  the  ordinary  professor  may  be  increased 
until  a  maximum  of  10,000  lire  is  reached  through  quinquennial  hicreases  of  750  lire  each.  The  salary  of  the 
extraordinary  or  special  professor  has  a  one-tenth  quinquennial  hicrease,  but  must  never  exceed  the  initial 
salary  of  an  ordinary  professor. 
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A  licenziato  of  a  ^cuola  tecnica  is  prepared  to  enter  a  scuola  normale 
with  its  course  of  three  years.  To  students  with  the  licenza  ginnasiale 
many  ginnasi  offer  a  two-year  corso  magistrale. 

The  plan  of  studies  for  a  scuola  normale  includes  pedagogy,  ethics, 
Italian,  history,  geography,  the  elements  of  mathematics,*  accounting, 
physics,  chemistry,  natural  history,  and  hygiene,  drawing,  penman- 
ship, singing,  agriculture,  gymnastics,  practice  in  elementary  schools, 
and  miyiual  training. 

In  England  and  the  United  States  it  is  important  that  a  teacher 
should  be  able  to  maintain  discipUne  in  the  classroom.  But  in  Italy 
matters  are  ordered  differently. 

Youngsters  in  their  early  teens  aim  to  shape  municipal  policies;  they  get  up  demon- 
strations and  indignation  meetings,  and  go  on  strikes  when  their  instructors  fail  to 
comport  themselves  to  their  liking.^ 

In  the  imiversity — 
there  are  unamiounced  holidays.  At  periods  of  political  excitement  the  students 
have  a  patriotic  custom  of  marching  on  the  professors  for  speeches.  Should  the  doors 
he  locked  they  will  applaud  enthusiastically  thereon  with  hands  and  feet.  As  there 
is  no  discipline  to  deal  with  these  cases,  and  it  is  not  etiquette  to  introduce  the  police, 
the  authorities  frequently  adopt  the  prudent  course  of  closing  the  university  until 
word  arrives  that  the  students  are  ready  to  return  to  ordinary  academic  ways. 
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The  area  of  Japan  proper  is  less  than  150,000  square  miles,  and  its 
total  population  is  about  56,000,000. 

One  of  the  most  prominent  features  of  its  educational  system  is  the 
almost  absolute  centralization  of  authority.  Educational  affairs 
are  administered  by  a  department  of  education,  at  the  head  of  which 
is  the  minister  of  education,  who  is  a  member  of  the  imperial  cabinet 
and  is  directly  or  indirectly  in  charge  of  everything  pertaining 
to  education.  He  is  assisted  by  a  vice  minister,  several  directors  of 
bureaus,  and  a  nimiber  of  councilors  and  secretaries.  The  depart- 
ment of  education  was  first  definitely  estabhshed  in  1871,  and  in  the 
following  year  there  was  issued  a  code  which  stipulated  that  the  whole 
country  should  be  divided  into  8  large  educational  districts,  each  with 
a  university.  Each  of  these  districts  was  to  be  subdivided  into  32 
iTUermediate  edumtiorial  districts,  each  with  a  secondary  school,  every 
one  of  which  was  in  turn  to  be  further  subdivided  into  210  smaU  edu- 
cational districts,  each  with  an  elementary  school.  This  plan,  which 
bore  striking  resemblance  to  the  French  scheme,  was  found  too  am- 
bitious to  carry  out  in  its  entirety.  Elementary  schools  were  indeed 
established  largely  as  planned.  The  standard  for  secondary  schools 
is  still  unsettled  although,  since  the  promulgation  of  the  code,  reforms 
in  secondary  education  have  been  of  a  sweeping  character.  As 
recently  as  April,  1912,  certain  new  reforms  went  into  effect.  Of 
these  I  will  take  no  account  in  what  follows.  As  to  the  universities, 
not  more  than  one  of  the  four  in  existence  is  20  years  old,  so  that  this 
branch  of  the  educational  system  falls  far  short  of  the  ideal  of  the 
code. 

Immediately  above  the  elementary  course  of  six  years  is  the  middle 
school  course  of  five  years,  socially  obligatory''  for  membership  in 
the  educated  class.  A  one-year  supplementary  course  is  sometimes 
offered.  Pupils  begin  in  the  middle  school  at  the  age  of  12  years. 
Next  in  order  to  the  middle  schools  comes  the  higher  middle  school, 
whose  course  extends  over  three  years.  Much  of  the  discussion  as  to 
secondary  education  is  centered  upon  the  question  whether  this  school, 
intermediate  between  the  middle  school  and  the  university,  is  to  be 
affiliated  with  the  former  or  with  the  latter.  On  the  whole  the  ten- 
dency seems  to  be  in  the  direction  of  giving  greater  prominence  to  the 
higher  general  education.  And  the  aim  of  the  higher  mid(Se  school 
is  preparation  for  the  different  faculties  of  the  imiversity.    There  are 
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four  imperial  universities  at  present,  namely,  those  at  Tokyo,  at 
Kyoto  (the  ancient  capital),  at  Kiushiu  (the  southern  island),  and  at 
TShoku  northeastern")'  The  normal  age  of  a  student  prepared  to 
enter  a  university  is  about  20  or  21.  In  the  higher  middle  school  he 
has  covered  the  work  of  about  the  first  two  years  in  an  American 
college  of  the  better  class. 
Baron  Kikuchi  writes: 

In  all  cases  graduation  from  one  school  is  a  qualification  for  entrance  into  the  next 
higher  stage,  but  in  recent  years  the  demand  for  higher  education  has  increased  at 
such  a  rate  that,  notwithstanding  the  very  great  and  rapid  expansion  of  educational 
resources,  a  competitive  examination  for  admission  has  to  be  held  at  almost  every 
stage,  the  number  of  candidates  for  admission  bein^from  twice  or  three  times  to  even 
in  some  cases  as  large  as  10  times  the  number  of  those  that  can  be  admitted. 

This  is  particularly  true  of  the  higher  middle  schools,  of  which  there 
are  only  eight.  The  students  who  arrive  at  the  university  are  thus 
likely  to  be  the  61ite  of  the  youthful  intellectuals. 

The  only  branch  of  mathematics  taught  in  the  elementary  schools 
is  arithmetic.    There  is  much  practice  in  sorohan  calculations.' 

In  the  middle  schools:  Arithmetic  (conclusion);  algebra  through 
such  subjecte  as  ratio  and  proportion,  progressions,  permutations  and 
combinations,  binominal  theorem  with  positive  index;  logarithms; 
elements  of  plane  and  soUd  synthetic  geometry,  as  in  Baron  Kikuchi's 
book  which  is  based  upon  the  syllabi  of  the  Association  for  the  Im- 
provement of  Geometrical  Teaching;  plane  trigonometry,  through 
the  solution  of  triangles. 

The  competitive  examination  for  entrance  into  the  higher  middle 
schools  is  excessively  severe  and  of  a  nature  that  is  far  from  winning 
general  approval.  The  examinees  are  picked  boys  from  over  300 
middle  schools  scattered  all  over  the  coimtry.  Among  them  are 
those  who  have  failed  one,  two,  three,  or  even  more  times.  The 
percentage  of  those  who  succeed  on  first  trial  is  small. 

In  the  higher  middle  schools  there  are  three  sections;  the  first  is  for 
those  who  wish  to  enter  the  faculty  of  law  or  Uterature  in  the  uni- 
versity; the  second  for  those  who  wish  to  enter  the  faculty  of  science, 
technology,  or  agriculture,  or  a  certain  part  of  the  faculty  of  medicine; 
the  subjects  in  the  third  section  are  religion,  the  Japanese  language, 
foreign  languages  (German  and  either  English  or  French),  Latin, 
mathematics,  physics,  chemistry,  zoology,  botany,  and  gymnastics. 
The  chief  mathematical  training  is  given  in  the  second  section.  The 
subjects  of  study  include  trigonometry,  algebra,  analytic  geometry, 
and  calculus. 

In  trlgorumietry,  Todhunter's  ''Plane  Trigonometry  for  the  use  of 
Colleges  and  Schools"  is  used  as  a  textbook. 


&  The  soroban  is  a  variety  of  abacoa. 
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In  algebra,  besides  R.  Fujisawa's  ''Sequel  to  El^entary  Algebra" 
(written  in  Japanese),  Todhunter's  ''Algebra  for  the  Use  of  Schools 
and  Coll^;e8''  and  C.  Smith's  "Treatise  on  Algebra''  are  used  as  texts. 
Some  of  the  topics  discussed  are :  Inequalities ;  theory  of  determinants; 
theory  of  probability;  theory  of  numbers;  continued  fractions;  inde- 
cferminate  equations;  eonvergency  and  divergency  of  infinite  smes; 
symmetric  functions  of  roots;  cubic  and  biquadratic  equations; 
methods  of  elimination. 

In  analytic  geometry,  besides  Kikuchi's  "Plane  and  Solid  Analytic 
Geometry,"  Puckle's  "Conic  Sections  and  Algebraic  Geometiy" 
and  N.  S.  Aldis's  "Treatise  on  Solid  Geometry"  are  used  as  texts. 

In  differential  and  integral  calculus  the  textbooks  used  are  those  of 

Todhimter  and  Williamson.    The  chief  books  of  reference  in  cinrrent 

use,  though  not  necessarily  confined  to  higher  middle  schools,  are  the 

calculus  treatises  by  Kiepert,  Czuber,  J.  A.  Serret,  Byerly,  Lamb, 

Greenhill,  as  well  as  AppelVs  "filament  d' Analyse  Math6matique" 

and  J.  W.  Mellor's  "Higher  Mathematics  for  Students  of  Chemistry 

and  Physics."  

THE  UNIYERSniES. 

The  higher  middle  schools  are  preparat^y  institutions  for  the 
imperial  universities,  where  the  greater  part  of  the  students  enter  the 
college  of  engineering.  The  first  article  of  the  imperial  ordinance  for 
the  founding  of  imperial  universities  reads :  ' '  Imperial  imiversities  shall 
have  for  their  objects  the  teaching  of  such  arts  and  sciences  as  are 
required  for  the  purpose  of  the  State,  and  the  prosecution  of  original 
research  in  such  arts  and  sciences."  The  second  article  of  the  same 
ordinance  runs:  "Each  imperial  university  shall  consist  of  a  univer- 
sity hall  and  faculties,  the  imiversity  hall  being  established  for  the 
purpose  of  original  research,  and  the  faculties  for  instruction  theo- 
retical and  practical."  At  present  only  three  of  the  universities  have 
faculties  of  science.  The  length  of  a  course  is  either  three  or  four 
years.  At  the  end  of  every  year  there  is  a  thorough  examination. 
A  graduate  is  entitled  to  call  himself  gaJcuahi  or  "graduate  of  a 
university  faculty." 

Owing  to  the  insufficiency  of  schools,  boys  are  often  required  to  pass 
competitive  examinations  in  going  from  an  elementary  to  a  middle 
school  as  well  as  from  a  middle  to  a  higher  middle  school.  Moreover, 
as  is  only  natural,  some  of  them  may  not  be  able  to  finish  a  school 
course  in  the  prescribed  number  of  years.  Thus  it  happens,  not 
infrequently,  that  a  student  reaches  the  age  of  30  or  thereabout 
by  the  time  he  has  finished  his  university  course. 

The  newer  universities  are  modeled  upon  the  University  of  Tokyo, 
which  is  far  more  completely  organized.  At  this  university  the  fol- 
lowing mathematical  courses  are  offered  in  the  faculty  of  science: 
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Differential  and  integral  calculuB,  four  hours  a  week  through  the  three  terms  of  the 
year.  This  includes  discussion  of:  Volume  and  area  of  surfaces;  moments  of  inertia; 
integration  of  ordinary  differential  equations  of  the  first  and  higher  orders  and  their 
applications;  linear  and  simultaneous  differential  equations;  calculus  of  variations. 

Solid  analytical  geometry,  four  hours  for  one  term.  lines;  planes;  surfaces  of  the 
second  degree;  elements  of  the  general  theory  of  surfaces. 

Projective  geometry,  two  hours  a  week  in  second  and  third  terms.  Synthetic  and 
analytic  discussion  of  projective  forms  of  the  first  order;  curves  of  the  second  degree 
and  second  class. 

Select  chapteiB  in  elementary  mathematics,  three  hours  a  week  in  second  and 
third  terms.  Elementary  algebra;  domain  of  rationality  and  divisibility  of  integers, 
of  rational  integral  functions  of  one  variable  and  of  many  variables;  algebraic  solutions 
of  the  general  equations  of  the  first,  the  second,  the  third,  and  the  fourth  degrees. 
Sturm's  theorem,  etc. 

Astronomy  and  least  squares,  three  hours  a  week  through  the  year.  Some  of  the 
topics  are:  Spherical  trigonometry;  fixed  stars;  sun;  calendar;  planets;  moon;  eclipses; 
rotation  of  planets;  precession  and  nutation;  theory  of  probabilities;  law  of  errors; 
method  of  least  squares. 

General  physios,  three  hours  a  week  through  the  year. 


General  theory  of  functions  and  theory  of  elliptic  functions,  three  hours  a  week 
through  the  year. 

Differential  and  integral  calcidus  and  differential  equations,  two  hours  a  week 
through  the  year.  Topics  here  discussed  are:  Fourier's  series  and  integrals;  Legen- 
dre's  and  BessePs  fimctions  and  hypergeometric  series;  total  and  ];>artial  differential 
equations,  etc. 

Theory  of  niunbers  and  algebra,  five  hours  a  week  through  the  year. 
Higher  geometry,  three  hours  a  week  through  the  year.   Differential,  noneuclidean, 
oar  descriptive. 
General  dynamics,  three  hoiurs  a  week  through  the  year. 


The  titles  of  the  courses  in  this  year  are  practically  the  same  as  those  in  the  second; 
the  student  is  lead  on  to  deal  with  advanced  topics. 

Other  courses  in  astronomy  and  theoretical  physics  are  also  given, 
but  further  details  are  not  germane  to  our  subject. 


To  become  a  regular  teacher  in  a  middle  school  it  is  necessary  to 
have  a  Ucense  granted  by  the  minister  of  education.  This  is  given 
(1)  without  examination  to  graduates  of  Grovemment  schools  and 
institutes  especially  established  for  training  teachers  and  to  others  spe- 
cified later,  and  (2)  after  examinations  to  still  others.  The  examina- 
tions are  conducted  at  least  once  a  year  by  an  examining  board 
appointed  from  among  the  professors  of  the  imperial  universities,  of 
higher  normal  schools,  of  higher  technical  schools,  and  of  similar  insti- 
tutions. The  examinations  for  teachers'  licenses  in  mathematics  are  of 
four  grades:  The  first  consisting  of  arithmetic,  algebra,  and  geometry; 
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the  second  of  trigonometry;  the  third  of  analytic  geometry;  and  the 
fourth  of  differential  and  integral  calculus.*  The  examinations  are 
held  separately  for  each  grade,  and  at  the  same  time  there  is  a  test 
as  to  sufficient  knowledge  of  the  outlines  of  pedagogy  and  of  pedagogic 
methods.  Teachers  of  mathematics  in  the  middle  schools  are  not 
regarded  as  fully  equipped  for  their  work  unless  they  have  been  success- 
ful in  passing  the  examination  for  all  four  grades.  The  majority,  how- 
ever, simply  have  licenses  in  the  first  grade.  Graduates  of  the  regular 
and  special  courses  in  mathematics  in  the  higher  normal  schools,  as 
well  as  certain  others,  are  regarded  as  having  successfully  passed  the 
examinations  in  all  four  grades  and  are  entitled  to  licenses  in 
them  all. 


The  schools  specially  established  for  the  training  of  teachers  con- 
sist of  higher  normal  schools,  of  which  there  are  two  at  present,  one 
at  Tokyo  and  the  other  at  Hiroshima.  The  single  temporary  institute 
engaged  in  training  teachers  in  mathematics  is  located  at  Sendai. 

Each  of  the  higher  normal  schools  has  a  four  years'  course,  one 
year  preparatory,  and  three  years'  regular  course.  The  preparatory 
course  is  common  to  all  students.  The  regular  course,  in  which  only 
special  subjects  are  taught,  is  divided  into  five  departments,  that 
having  special  interest  for  us  being  called  the  Department  of  mathe- 
matics, physics,  and  chemistry.''  This  in  its  turn  is  divided  into  two 
minor  divisions,  one  for  students  of  mathematics  and  physics,  and 
the  other  for  students  of  physics  and  chemistry. 

Students  entering  the  preparatory  course  of  the  higher  normal 
schools  are  mostly  graduates  of  middle  schools  or  of  normal  schools, 
or  are  students  recognized  to  have  scholarship  equal  to  that  of  the 
graduates  of  either  of  these  schools.  In  the  Tokyo  Higher  Normal 
School,  out  of  appUcants  from  all  parts  of  the  Empire  only  those 
are  admitted  who  have  the  highest  grade  in  the  entrance  examina- 
tion. At  present,  in  the  department  of  mathematics,  physics,  and 
chemistry,  about  50  are  admitted  as  pieparatory  students  out  of 
three  or  four  hundred  applicants.  In  Hiroshima  the  method  of 
selection  is  different,  but  the  niunber  in  this  department  is  less  than 
at  Tokyo. 

In  both  schools  students  enter  at  the  average  age  of  21 ;  so  that  the 
average  age  of  graduates  is  25. 

The  students  in  the  preparatory  course  of  the  Tokyo  Higher  Nor- 
mal School  are  required  to  take  30  hours'  classroom  work  a  week,  of 
which  4  hoiu^  are  devoted  to  mathematics — ^making  a  total  of  160 
hours  for  the  year.  Of  these,  20  to  25  hours  are  given  to  arithmetic, 
40  to  45  hours  to  algebra,  some  50  hours  to  geometry,  and  about 


HIGHER  NORMAL  SCHOOLS. 


1  Copies  of  these  ezaminatioii  papers  for  1911  are  given  in  Appendix  F. 
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30  hours  to  plane  txigonometxy.  The  work  is  based  upon  that  of  the 
middle  school  rather  than  that  of  the  normal  school,  which  is  fuller 
and  more  advanced.  Nearly  the  same  instruction  is  given  in  the 
preparatory  course  at  Hiroshima. 

In  the  Tokyo  Higher  Normal  School  the  first-year  students  of  the 
department  of  mathematics,  physics,  and  chemistry  are  required  to 
take  a  total  of  26  hours  of  classroom  work  a  week  throughout  the 
year,  in  addition  to  hours  for  laboratory  experiments  in  physics  and 
chemistry.  Of  the  26  hours,  2  are  devoted  to  algebra,  2  to  trigo- 
nometry, and  2  to  geometry.    The  topics  taken  up  are: 

In  algebra — Inequalities;  theory  of  quadratic  equations;  maxima  and  minima;  equa- 
tions of  higher  degree;  simultaneous  quadratics;  ratio,  proportion,  and  variation; 
series;  progressions;  permutations  and  combinations;  binomial  and  multinomial  the- 
orems; limiting  values;  exponential  theorem;  logarithmic  series;  determinant£. 

In  jyeom^try— Foundations  of  geometry;  definitions  and  axioms;  noneuclidean  geom- 
etry; demonstrations  of  theorems;  maxima  and  minima;  geometric  loci;  problems 
of  geometric  constructions;  geometry  of  the  triangle;  modem  geometry;  history  of 
elementary  geometry. 

In  (rxgonometrtf — Identities;  relations  between  the  sides  and  angles  of  a  triangle 
and  a  quadrilateral;  measurements  of  heights  and  distances;  inverse  trigonometric 
functions;  trigonometric  equations;  trigonometric  inequalities;  maxima  and  minima; 
tiigonometric  solution  of  algebraic  equations;  use  of  tables  of  trigonometric  fimctions, 
and  tables  of  logarithms;  construction  of  these  tables;  rules  of  proportional  parts. 

The  courses  in  algebra  and  trigonometry  are  required  for  all  stu- 
dents in  this  department^  but  students  specializing  in  physics  and 
chemistry  may  substitute  for  the  coiu^e  in  geometry  described  above 
a  course  in  cartesian  geometry. 

The  second  and  third  year  students  are  divided  into  two  sections, 
the  one  consisting  of  those  who  take  mathematics  and  physics  as 
their  specialties  and  the  other  of  those  who  take  physics  and  chem- 
istry. The  students  of  both  sections  have  23  hours  of  classroom 
work  per  week  in  all  subjects.  To  students  of  the  first  section  exper- 
iments in  physics  and  exercises  in  mathematics  are  assigned  outside 
of  these  hours.  In  the  second  year,  6  of  the  23  hours  are  devoted  to 
higher  algebra,  modem  geometry,  and  analytic  geometry.  In  addi- 
tion 4  hours  a  week  are  allotted  to  mathematical  exercises  or  to  lec- 
tures on  mathematical  subjects. 

HigJier  algebra,  two  hours  a  week.  Some  of  the  subjects  treated  are:  Infinite  prod- 
ucts; continued  fractions;  indeterminate  equations;  properties  of  rational  integral 
functions;  algebraic  equations;  symmetric  fimctions  of  roots  of  equations  and  their 
applications;  solutions  of  numerical  equations;  elementary  theory  of  numbers;  divis- 
ibility; congruences. 

Arudytic  geometry ,  four  hours.  Some  of  the  topics  are:  Straight  lines;  circles;  par- 
abolas; ellipses;  hyperbolas;  general  equation  of  the  second  degree;  systems  of 
conic-s;  homothetic  and  similar  conies;  coordinates  in  space;  lines  and  planes;  sur- 
&cee  of  the  second  degree. 
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Of  the  four  hours  for  mathematical  exercises  two  are  devoted  to 
supplementing  the  above-mentioned  course  of  algebra,  with  assigned 
exercises  in  algebra.  The  remaining  two  hours  are  devoted  to  lec- 
tures, some  subjects  of  which  are  as  follows: 

Complex  numbers;  De  Moivre's  Theorem;  roots  of  a  number;  binomial  equations; 
relatione  of  surds;  trigonometric  factorizations;  powers  of  a  complex  number  the 
exponent  of  which  is  a  complex  number;  logarithm  of  a  complex  number;  expan- 
sions in  trigonometric  series;  demonstrations  of  theorems  and  solutions  of  problems 
in  Euclidean  space;  problems  impossible  of  geometric  construction — ^trisection  of  an 
angle,  duplication  of  the  cube,  quadrature  of  the  circle;  transcendence  of  e  and  w; 
constructible  regular  polygons. 

In  the  third  year  the  students  are  engaged  in  practical  teaching 
during  the  whole  of  the  last  term.  During  the  first  two  terms  23 
hours  a  week  are  devoted  to  lectures,  of  which  10  hours  are  in  mathe- 
matics, as  follows : 

Differential  and  integral  calcuhiSt  six  hours.  Some  of  the  topics  are:  Higher  differ- 
ential coefiBcients  and  differentials;  curvature  of  plane  curves;  evolutee  and  invo- 
lutes; functions  of  two  variables,  partial  differentials;  total  differentials;  surfaces  and 
osculating  paraboloids;  indicatrix;  principal  curvatures;  curves  in  space;  tangent, 
normal,  binomial,  principal  normal,  rectifying  line  and  cone,  curvatures  and  si^er- 
ical  curvatures;  Gregory's  series,  evaluation  of  r;  existence  the(»rem  of  integral  cal- 
culus; differentiation  and  integration  under  the  integral  sign;  quadrature  of  areas; 
center  of  gravity;  moments  of  inertia;  Lagrange's  interpolation  formulae;  mechanical 
quadrature;  nonequidistant  ordinates  of  Gauss;  Eulerian  integrals,  Stirling's  formu- 
lae; linear  differential  equations  with  constant  coefficients;  characteristic  equations; 
particular  and  general  solutions;  differential  equaticms  of  the  first  order,  singular 
solutions;  existence  proof  according  to  lipschits;  uniqueness  of  solutions;  linear 
equations  of  the  second  order;  Fourier's  fimctions,  trigonometric  series;  equations  of 
potential  functions,  of  small  vibrations,  and  of  heat  diffusion. 

Two  hours  a  week  are  given  to  discussion  of  additional  work  in  Analytic  geometry: 
General  theory  of  curves;  construction  of  curves  in  rectangular  and  polar  coordinates; 
singular  points;  lima9on,  epicycloid;  spiral  of  Archimedes;  logarithmic  spiral ;  stro- 
phoid;  etc. 

The  remaining  two  hours  are  allotted  to  problems  in  calculus  and  dynamics:  Veloci- 
ties and  accelerations;  straight  motions;  circular  motions;  parabolic  motions;  ellip- 
tic motions;  constrained  motions;  elements  of  rigid  dynamics  and  hydrodynamics. 

The  mathematical  requirements  in  the  Hiroshima  Higher  Normal 
School  are  very  similar  to  those  in  the  Tokyo  school.  The  aim  in 
teaching  mathematics  in  both  of  these  schools  is  to  develop  in  the 
student  a  well-disciplined  logical  faculty,  to  lead  him  to  acquire  a 
practical  knowledge,  and  to  heighten  his  aesthetic  sense  of  scientific 
beauty. 

Among  the  graduates  of  the  higher  normal  schools  there  are  a  very 
limited  number  who,  instead  of  immediately  engaging  in  teaching,  take 
the  graduate  course.  This  course,  still  looking  toward  the  teaching 
of  mathematics  in  middle  schools,  prescribes  theories  of  mathematics 
considerably  in  advance  of  those  discussed  in  the  regular  course. 
The  aim  is  to  strengthen  the  student's  grasp  on  the  fundamentals  of 
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mathematics  prescribed  by  the  curriculimi  of  middle  schools.  An 
account  of  the  condition  of  mathematical  instruction  throughout 
the  worid  is  generally  given.  The  theory  of  nmnbers,  higher  algebra, 
theory  of  curves  and  surfaces,  hydrodynamics,  etc.,  are  sometimes 
offered.   The  time  allotted  is  from  6  to  12  hours  per  week. 

Very  few  of  the  graduates  of  the  higher  normal  schools  enter  the 
imperial  universities  for  further  study. 

The  mathematical  requirements  in  the  Sendai  Institute  are  almost 
identical  with  those  in  tiie  higher  normal  schoob. 


Besides  the  three  institutions  mentioned  above  whose  graduates 
are  given  teacher's  licenses,  there  is  a  private  school  in  Tokyo,  called 
the  Tokyo  Butsuri  Gakko  (Physics  School  at  Tokyo),  most  of  whose 
graduates  go  out  to  teach  in  the  middle  schook.  The  graduates  of 
this  school,  however,  are  required,  in  order  to  obtain  teachers'  licenses, 
to  pass  the  examination  conducted  every  year  by  the  educational 
department.  Similar  conditions  obtain  in  connection  with  the 
recently  established  Waseda  University,  a  private  institution  which 
has  established  a  higher  normal  course  containing  a  branch  for 
training  teachers  of  mathematics. 

Teachers'  licenses  in  mathematics  are  also  given  without  examina- 
tion to  the  following: 

1.  Graduates  of  the  schools  named  below  or  of  their  special  courses, 
having  the  approval  of  the  minister  of  education:  (a)  Mathematical 
course,  astronomical  course,  theoretical  physics  course,  experimental 
physics  course  of  the  Science  College,  Tokyo  Imperial  University; 
(b)  mathematical  course,  physics  course,  of  the  Science  and  Engineer- 
ing College,  Kyoto  Imperial  University;  (c)  mathematical  course, 
physics  coiu;se  of  the  Science  College,  Tohoku  Imperial  University. 

2.  Graduates  of  a  normal  or  a  middle  school  who  have  studied 
three  or  more  years  at  any  of  the  schools  recognized  by  the  minister 
of  education  as  qualifying  students  for  teachers'  positions. 

3.  Graduates  of  a  normal  or  a  middle  school  who  have  studied 
abroad  at  a  imiversity  or  at  a  school  of  similar  grade  and  have  degrees 
or  diplomas  from  such  schools. 

4.  Graduates  of  schools  abroad  similar  in  grade  to  a  normal  or 
middle  school  in  Japan,  who  have  studied  at  a  university  or  at  a 
s(diool  of  similar  grade  abroad  and  have  degrees  or  diplomas  from  such 
schools. 

6.  Persons  who  have  teachers'  licenses  for  schools  equal  in  grade 
to,  or  higher  than,  the  one  in  which  they  wish  to  teach. 

Teachers  with  a  license  have  the  title  Kyayu;  otherwise,  howcfver 
learned  or  proficient  they  may  be,  they  are  known  as  Kyayu  KoJcoroe 
(temporary  or  substitute  Kyoyu),  assistant  Kyoyu,  or  assistant 
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Kyoyu  Kokoroe.  These  licenses  are  granted  either  to  those  who  pass 
the  examination  or  to  those  who  are  considered  able  to  pass  it.  The 
supply  of  teachers  in  mathematics  is  entirely  inadequate  to  meet  the 
demand.  It  has  alao  been  felt  by  some  that  the  lack  of  general 
education  on  the  part  of  the  teachers  is  a  serious  defect  in  the  training, 
however  admirable  may  be  the  extensive  special  knowledge  which 
the  teacher  has  in  the  subject  in  which  he  instructs. 

I  find  no  information  in  the  reports  with  reference  to  the  prepara- 
tion of  teachers  for  the  higher  middle  schools  of  J  apan.  Prof.  Hayashi, 
of  the  Tohoku  Imperial  University,  has,  however,  very  courteously 
suppUed  me  with  the  following  facts:  In  the  eight  higher  middle 
schools  during  1915-16  there  were  256  professors,  and  27  assistant 
professors,  and  about  70  lecturers.  Among  these  instructors  were 
27  mathematical  teachers,  almost  all  of  whom  were  gahishi.  But 
some  of  them  were  not  gakushi,  and  only  one  was  a  hakushi  (doctor) 
as  well  as  a  gakushi.  There  are  no  special  regulations  with  regard  to 
the  training  of  teachers  of  mathematics  for  higher  middle  schools. 

Although  competition  is  keen  for  the  various  teaching  positions, 
there  is  little  monetary  inducement  to  take  up  teaching  as  a  pro- 
fession.  As  Baron  Kikuchi  writes: 

The  salaries  of  teachers,  from  the  umvmity  professors  to  primary-school  teachers, 
are  very  inadequate;  this,  no  doubt,  is  one  of  the  reasons  why  the  supply  of  teachers  is 
not  sufficient  to  meet  the  demand.  More  than  half  of  the  140,000  primary-school 
teachers  have  salaries  ranging  between  15  and  24  yen  ($7.50  to  $12)  a  month,  which 
even  allowing  for  the  low  rate  of  living  in  Japan  is  very  inadequate;  the  highest  salary 
for  a  university  professor  is  about  4,000  yen  ($2,000).  All  teachers  in  Government  or 
public  schools  and  colleges  are  entitled  to  a  pension  equal  to  one-fourth  the  amount  of 
their  salary  at  the  time  of  retirement  if  they  retire  after  15  years  of  service,  and  to  an 
additional  one  two-himdred-and-fortieth  of  the  amount  of  their  salary  for  every  year 
exceeding  15.* 
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The  Kingdom  of  the  Netherlands  has  an  area  of  about  12,600 
square  miles,  and  its  population  at  the  end  of  1914  was  about 
6,340,000. 

Every  grade  of  education  in  the  Netherlands  is  under  the  control 
and  supervision  of  the  State,  the  work  of  administration  being 
handled  by  a  special  department  under  the  ministry  for  the  interior. 
So-called  secondary  schools  (burgher  schools,  higher  burgher  schools, 
agricultural  schools,  and  industrial,  trade,  and  technical  schools) 
were  established  by  a  law  of  1863.  This  law  requires  that  every 
commune  with  a  popxilation  of  10,000  provide  a  burgher  school. 
All  of  these  are  now  organized  as  evening  schools,  and  they,  as  well 
as  the  higher  burgher  schools  (Hoogere  fiurger  Scholen),  are  mainly 
intended  for  those  engaged  in  industrial  or  agricultural  pursuits. 

The-higher  burgher  schools  are  divided  into  two  classes,  those  with 
a  three-year  course  and  those  (about  two-thirds  of  the  whole  num- 
ber) with  a  five-year  course.  Pupils  commence  this  five-year  course 
at  the  age  of  12  or  13  years,  after  having  had  six  years  of  training  in 
the  primary  schools.*  The  instruction  in  mathematics  (which  in- 
cludes arithmetic,  algebra,  plane  geometry,  solid  geometry,  elements 
of  plane  trigonometry,  descriptive  geometry,  geometric  drawing, 
mechanics^  and  cosmography)  occupies  about  one-quarter  of  the* 
30  to  32  recitation  periods  (50  minutes  each)  per  week.  Algebra  is 
taught  in  Classes  I-IV;  geometry  in  Classes  II-V.  In  algebra  such 
topics  as  theory  of  indices,  logarithms,  progressions,  compoimd 
interest,  and  equations  of  the  first  and  higher  degree  in  one  or  several 
unknowns  are  taken  up. 

The  diploma  of  a  higher  burgher  school  entitles  the  pupil  to  go  to 
the  polytechnic  school  at  DeKt  or  to  one  of  the  universities  to  study 
medicine  or  natural  science.'  The  examination  for  the  diploma  is 
decidedly  severe.  Within  a  period  of  nine  days  the  pupils  have  to 
write  42  hours  in  the  examination  room:  Algebra  (3  hours),  Dutch 
(3  hours),  geometry  (3  hours),  French  (3  hours),  nature  study  (4 
hoius),  bookkeeping  (2  hours),  trigonometry  (3  hours),  free-hand 
drawing  (6  hours),  mechanics  (3  hours).  This  is  followed  by  an 
oral  examination,  which  includes  certain  subjects  not  mentioned  in 

1 AU  papib  entorlng  th«  higher  boigher  schoob  and  the  gjrmnasla,  to  which  I  shaU  presently  reler,  mugt 
pass  an  entrance  examination.  Usually  aboat  25  per  cent  of  those  who  try  the  examination  fiEdl 
-  For  othtf  departments  of  the  universities,  examinations  in  Greek  and  Latin  must  be  passed. 
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the  above  list.  The  examination  is  held  at  some  convenient  center, 
before  a  committee  appointed  by  the  provincial  authorities.  In 
some  cases  two  or  three  Provinces  are  combined  for  this  purpose. 
The  examination  lasts  for  three  days,  not  more  than  three  hours  a 
day.^ 

Higher  education,  as  defined  by  the  law  of  1876,  is  that  given  in 
the  gymnasia  (public  and  private),  at  the  athencBiun — Plater  the  com- 
muned university — at  Amsterdam,  and  at  the  State  imiversities. 
The  pupils  entering  the  gymnasium  and  higher  burgher  school  are 
of  die  same  age,  and  the  courses  of  these  schools  are  to  a  great  extent 
parallel,  although  the  duration  of  the  course  in  the  gymnasium  is 
six  instead  of  five  years.^  It  is,  accordingly,  somewhat  remarkable 
to  find  gymnasia  classed  with  institutions  of  higher  education. 
This  classification  of  gymnasia  is  foimd  only  in  the  Netherlands. 
Every  town  with  a  population  of  20,000  (and  there  are  at  least  30 
such  in  the  Netherlands)  must  provide  a  gymnasimn  imless  specially 
reheved  from  the  obhgation.  The  aflFairs  of  each  gymnasium  are 
administered  by  a  college  of  curators  nominated  by  the  mimicipal 
council.  This  council  also  appoints  the  teachers,  upon  the  recom- 
mendation of  the  curators  and  the  advice  of  the  inspector,  dismisses 
them  when  necessary,  and  fixes  the  rate  of  their  salaries,  subject  to 
the  approval  of  the  minister  of  the  interior. 

The  gymnasia  prepare  students  to  enter  directly  the  various 
departments  of  the  universities.  During  the  first  four  years  of  the 
course  this  preparation  is  the  same,  but  in  both  the  fibTth  and  the 
sixth  year  there  are,  along  with  hours  common  to  all,  certain  hours 
,  for  (a)  the  ''hmnanist"  alone,  and  (6)  the  *'reaUst"  alone.  The  com- 
mon mathematical  program  in  the  fifth  and  sixth  years  for  (a)  and 
(6)  includes  discussion  of  quadratic  equations,  theory  of  indices, 
and  solid  geometry.  But  students  of  section  (h)  are  also  taught 
mathematics  in  three  extra  hours  per  week  during  the  two  years. 
They  have  such  subjects  as  the  progressions,  logarithms,  indeter- 
minate equations  of  the  first  degree,  permutations  and  combinations, 
determinants,  probabilities,  plane  and  spherical  trigonometry,  and 
elements  of  the  theory  of  plane  analytic  geometry.  They  also  review 
their  arithmetic,  algebra,  and  geometry,  and  are  taught  applica- 
tions. The  (6)  courses  in  geometry  include  at  times  such  topics  as 
the  theorems  of  Menelaus  and  Ceva,  radical  axes,  centers  of  simili- 
tude, Euler's  line,  nine-point  circle,  prismatoid.  Eider's  theorem, 
harmonic  ranges  and  pencils,  poles  and  polars,  and  "Guldin's 
theorem."  The  mathematics  of  section  (6)  occupies  the  student  for 
about  one-sixth  of  his  time. 

1  Qradastcs  of  a  higher  burgher  school  with  a  fiv»>year  oouiw  are  ufoallj  bettor  prepared  to  take  up  the 
study  of  physics  and  mathematics  iu  a  university  than  are  the  graduates  from  a  gymnasiunL 
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The  final  examinations  are  conducted  by  the  staff  of  each  school, 
under  the  supervision  of  Grovemment  delegates,  usually  three  in 
number.  As  a  rule,  the  inspector  is  one  of  them.  The  examination 
is  similar  to  that  for  graduates  from  the  higher  bui^her  schools,  and 
covers  practically  aU  the  studies  of  the  course.  These  include 
Greek,  Latin,  Dutch  literature,  French,  German,  history,  geography, 
mathematics,  physics,  chemistry,  and  natural  history.  The  Dutch 
woidd,  therefore,  seem  to  have  taken  as  a  motto  Lessing's  saying: 
"Aus  einem  tfichtigen  Philologen  lasst  sich  alles  machen." 

In  the  Netherlands  there  are  five  universities.  Besides  the  State 
universities  at  Leyden,  Utrecht,  and  (}roningen,  there  are  the  Com- 
munal and  the  Free  Universities  of  Amsterdam.  The  Free  Uni- 
versity has  no  faculty  of  mathematical  science  and  physics. ' 

The  mathematical  instruction  in  the  universities  of  the  Nether- 
lands varies  to  a  certain  extent,  but  in  all  it  includes  mathematical 
physics  and  theoretical  mechanics.  During  the  first  two  years 
(courses  are  reckoned  by  years,  not  semesters)  the  programs  of  study 
contain  higher  algebra  (determin^ts,  irrational  and  complex  num- 
bers, theory  and  methods  of  solution  of  equations  of  higher  degree, 
linear  substitutions,  theory  of  invariants);  dijffermtial  calculus  and 
an  introduction  to  the  integral  calculus;  analytic  geometry ,  of  the 
plane  and  of  space  (lines,  curves  of  the  second  degree,  planes,  sur- 
faces of  the  second  degree) ;  descriptiA^e  geometry  (methodis  of  projec- 
tion,^ apphcations  to  the  theory  of  curves  and  surfaces). 

The  subjects  of  study  in  later  years  are  very  varied,  but  some  of 
the  principal  ones  are:  Integral  calculus,  differential  equations, 
theory  of  functions,  general  theory  of  curves  and  algebraic  surfaces, 
differential  geometry,  calculus  of  probabiUties,  calculus  of  variations, 
theoretical  mechanics,  and  mathematical  physics. 

The  title  of  doctor  is  obtained  after  two  academic  examinations 
and  the  submission  of  a  dissertation.  The  student  generally  pre- 
sents himself  for  the  first  examination,  called  ''the  examination  for 
candidature,"  after  three  years  of  study.  For  the  candidate'in  mathe- 
matics and  physics  this  examination  is  on  higher  algebra,  analytic 
geometry,  descriptive  geometry,  differential  calculus;  astronomy;  and 
physics.  In  the  second  examination,  the  examination  for  the  doc- 
torate, the  candidate  is  examined  on  integral  calculus,  theory  of 
functions,  calculus  of  probabilities  in  its  applications  to  physics, 
theoretical  mechanics,  and  physics.  It  is  especially  notable  that 
even  for  the  mathematicians,  higher  geometry  is  not  a  subject  for 
examination. 

For  students  in  mathematics  and  astronomy  the  course  is  much  the 
same  as  in  mathematics  and  physics. 

Candidates  generally  present  themselves  for  the  examination  for 
the  doctorate  three  years  after  the  examination  for  candidature,  but 
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the  total  period  of  the  study  for  this  degree  is  often  more  than  six 
years,  since  the  time  ordinarily  spent  on  the  dissertation  is  one  or 
two  years.  Occasionally  a  student  accomplishes  the  work  for  this 
degree  in  less  than  six  years.  It  occurs  more  frequently,  however, 
that  a  student  passes  the  examination  for  the  doctorate  and  then 
presents  his  dissertation  one  or  several  years  after  having  left  the 
imiversity. 

According  to  a  law  of  1905  the  student  who  has  successfully  passed 
the  examination  for  the  doctorate  has  the  right  to  teach  in  a  gym- 
nasiimi  or  other  secondary  school,  in  one  of  the  subjects  in  which  he 
was  examined.  It  thus  happens  that  those  who  have  arrived  at  pro- 
fessorships in  this  way  have  received  an  admirable  scientific  prepara- 
tion from  a  theoretical  point  of  view,  but  have  had  absolutely  no 
practical  preparation  for  the  chairs  which  they  have  been  appointed 
to  fill.  In  most  cases  the  future  teacher  is  transferred  directly  from 
the  imiversity  to  the  school,  without  ever  having  taught  and  without 
any  knowledge  of  theoretical  and  practical  pedagogy.  His  only  ex- 
perience is  what  may  be  gained  by  conducting  from  time  to  time,  in 
the  presence  of  a  professor,  a  lecture  oA  some  mathematical  subject, 
either  on  a  paper  which  has  appeared  in  a  periodical  or  on  a  subject 
chosen  by  the  student  or  proposed  by  the  professor.  Through  these 
lectures  and  the  criticisms  to  which  they  lead  the  student  becomes 
somewhat  accustomed  to  the  method  of  formulating  personal  scientific 
research;  but  for  development  as  professor  these  lectures  have  slight 
value,  since  the  subject  of  a  conference  is  almost  invariably  taken 
from  some  part  of  higher  mathematics,  and  but  rarely  is  a  scientific 
treatment  of  elementary  questions  given. 

Those  who  have  passed  the  examination  for  the  doctorate  are  not, 
however,  the  only  onefe  who  have  a  right  to  teach  in  secondary  schools. 
The  law  of  1863  established  a  series  of  State  examinations  leading  to  a 
Certificate  of  Capacity  for  secondary  teaching.  For  mathematics  and 
mechanics  there  are  two  examinations,  of  which  the  first,  examination 
A,  accords  the  right  to  teach  the  branches  of  this  examination  in  a 
secondary  school  with  a  course  of  three  years,  while  the  second, 
examination  B,  accords  this  right  for  a  secondary  school  with  a  course 
of  five  years.  Examination  A  includes  arithmetic,  algebra,  plane 
geometry,  solid  geometry,  plane  and  spherical  trigonometry,  princi- 
ples of  descriptive  and  analytic  geometry,  principles  of  theoretic  and 
applied  mechanics,  machinery  and  technology,  physics,  chemistry, 
cosmography,  geology,  mineralogy,  botany,  and  zoology.  In  the  60 
years  that  the  law  has  been  in  force  a  very  small  nimaber  of  persons 
have  passed  this  exceedingly  elaborate  examination.  But  the  law 
also  permits  special  certificates  of  capacity  for  mathematics  alone, 
for  theoretical  mechanics,  machinery,  technology,  etc.  Thus  exam- 
ination A  is  decomposed  into  four  less  onerous  examinationS|  and 
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the  candidate  who  has  passed  any  one  of  them  may  teach  the  branch 
named  in  a  secondary  school  with  a  three-year  course.  Examina- 
tion B  includes  descriptive  geometry,  analytic  geometry,  differential 
and  int^al  calculus,  theoretic  and  appUed  mechanics.  Those  who 
have  passed  the  two  examinations  A  and  B  completely  may  teach 
mathematics  and  mechanics  in  a  secondary  school  with  a  course  of 
five  years. 

Those  who  present  themselves  at  these  examinations  have  rarely 
if  ever  attended  any  course  in  mathematics  or  theoretic  mechanics. 
The  majority  of  the  candidates  have  been  prepared  by  private  tutors 
or  by  personal  effort.  'The  p^^ntage  of  faUiures  is  consequently 
very  high. 

The  salaries  of  directors  of  higher  burgher  schools  range  from  2,250 
florins  (with  home)  to  4,000  florins  ($904.80  to  $1,608)  per  annum; 
those  of  professors  from  1,000  florins  to  3,050  florins  ($402  to  $1,225). 


Rapport  sur  Vemeignemeni  moMmatique  dans  Us  Pays-Bos  publii  par  la  Sous-Commis- 
sion nationale  {Commission  intemationale  de  Venseignemmt  mathSmatique). 
Delft,  J.  Waltman,  1911, 151  pp. 
This  TOlame  contains  several  papers  by  10  different  authors. 
J.  CARDINAAL,  "L'enseignement  math^matique  en  Holland,"  U EnseignemerU 
Matkhnatiqw,  tome  2, 1900,  pp.  317-339. 
Pages  317-327  of  this  article  are  mainly  historical. 
*  J.  C.  MEDD,  A  Short  Account  of  Education  in  the  Netherlands.   (Special  Reports  on 
Educational  Subjects,  vol.  8,  suppl.)    lA>ndon,  Board  of  Education,  1902, 
72  pp. 
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Roumania  contains  about  7^500,000  inhabitants. 


The  general  control  of  its  education  is  vested  in  the  minister  of  public  instruction, 
but  other  ministers  have  charge  of  schools  pertaining  to  their  special  provinces.  The 
ministry  of  public  instruction  is  organized  in  three  departments:  (1)  Primary  instruc- 
tion, including  primary  normal  schools;  (2)  commercial,  technical,  and  private  schoob; 
(3)  secondary  and  higher  education. 

The  real  oi^anization  of  secondary  education  dates  from  the  law 
of  1898,  which  was  modified  in  1909  and  again  in  1910  in  the  direc* 
tion  of  increasing  the  modem  character  of  the  curriculiun.  In 
accordance  with  these  measures  secondary  education  is  arranged  in 
two  cycles  of  four  years  each:  The  lower  course  (first  to  fourth,  I-IV) 
and  the  higher  course  (fifth  to  eighth,  V-VIII).  Those  secondary 
schools  which  have  only  the  lower  course  are  the  gymnasia.  Those 
with  both  cycles  are  the  lyce6s.  The  higher  course  is  organized 
in  three  parallel  sections  after  the  model  of  the  French  lyc6e;  namely, 
science-modem  languages,  Latin-Greek,  and  Latin-modem  languages. 
Li  each  section  the  material  forms  a  imit  of  study.  At  the  end  of  the 
eighth  class  the  pupils  who  successfully  pass  the  final  examinations 
obtain  the  "certificate  of  secondary  study.''  In  general,  the  pupils 
leave  the  lyc6e  at  the  age  of  about  19  years.  They  are  then  prepared 
to  enter  various  higher  schools,  including  the  universities,  of  which 
there  are  two,  one  at  Bucharest,  the  other  at  Jassy. 

In  the  first  cycle  the  subjects  taken  up  in  mathematics  are:  Prac- 
tical and  rational  arithmetic,  elementary  geometry  (plane  and  soUd), 
elementary  algebra,  and  notions  of  bookkeeping  and  surveying. 
With  regard  to  the  second  cycle,  reference.is  made  only  to  the  science- 
modem  language  section  from  which  the  future  mathematicians 
come.  The  special  object  of  the  mathematical  work  in  the  second 
cycle  is  to  develop  the  reasoning  powers.  Because  of  this  some  of  the 
more  subtle  questions  of  aritWetic  are  introduced.  The  study 
of  algebra  is  developed  at  length  in  courses  extending  through  all 
four  years.  This  study  includes  convergence  and  divergence  of 
series,  the  nmnber  €,  derivatives  of  exponential,  logarithmic,  and 
circular  functions,  and  Homer's  method  of  solution  of  equations  with 
numerical  coefficients.  In  plane  and  solid  geometry  such  questions 
as  transversals,  harmonic  division,  poles  and  polars  with  respect  to 
a  circle,  areas  of  polygons  and  of  a  circle,  and  area  and  volume  of  a 
sphere  are  taken  up  with  many  problems  and  appUcations..  Then 
there  are  also  plane  trigonometry  in  VI,  descriptive  geometry  and 
mechanics  in  VII,  analytic  geometry  and  cosmography  in  VHI. 
Mathematics  occupies  6  hours  out  of  28  a  week  (21.4  per  cent)  in 
V  and  VI,  5  out  of  28  (17.9  per  cent)  in  VII  and  VIII. 
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For  the  pupib  in  the  science-modem  languages  section  who  spe- 
cialize in  mathematics  there  is  a  special  publication  Oazeta  mate- 
matiea,  which  has  appeared  since  1895.  It  is  somewhat  similar 
to  the  Revue  de  ma4hima4iques  spiciaies  prominent  in  thjB  French 
lycfies.  Quite  apart  from  the  obligations  connected  with  their 
courses  of  study,  the  mathematical  pupils  of  the  section  not  only 
solve  the  problems  in  pure  and  appUed  mathematics  in  the  Gazeta, 
but  also  propose  others  and  contribute  notes  and  articles.  The 
progress  of  mathematical  science  in  Roiunania  stands  in  intimate 
relation  to  this  review. 

Such  then  is  the  nature  of  the  work  which  the  mathematical 
professor  has  to  conduct.  There  remains  the  consideration  of  his 
preparation  for  the  work. 

The  directors  and  professors  in  the  secondary  schools  are  univer- 
sity men  and  receive  their  appointments  from  the  Government. 
Since  the  law  of  1898  the  mathematical  professors  are  appointed 
from  among  those  who  have  passed  the  ''examination  of  capacity/' 
which  is  held  every  three  years.  To  register  for  this  examination 
it  is  necessary  to  have  (1)  the  diploma  of  liceru^  is  sciences  mathima- 
tigues  of  a  imiversity;  (2)  the  certificate  of  a  pedagogic  seminar. 

"The  students  who  have  passed  the  examination  of  Ucence  ds 
sciences  math6matiques  have  sufficient  theoretical  preparation  to 
become  good  professors  in  secondly  education,"  as  it  is  modestly 
expressed  by  Prof.  Tzitz^ica.  The  examinations  for  the  Ucence  are 
in  higher  algebra,  analytic  geometry,  descriptive  geometry,  differ- 
ential and  integral  calculus,  theory  of  fimctions,  mechanics,  and 
astronomy.  These  examinations  require  at  least  three  years  of 
preparation. 

During  his  imiversity  studies  and  afterwards  the  future  mathe- 
matical teacher  takes  a' course  in  pedagogy  at  the  university.  He 
also  commences  at.  the  same  time  his  practical  training  at  a  pedagogic 
seminar.  The  pedagogic  seminarien  in  connection  with  the  uni- 
versities were  created  by  the  law  of  1898. 

The  examination  of  capacity  consists  of  (1)  three  written  examina- 
tions on  the  elementary  material  of  secondary  education  and  on  the 
more  advanced  material  of  the  Ucence;  (2)  two  oral  examinations, 
one  on  mathematical  questions  proposed  by  the  jury,  the  other  on 
pedagogy;  and  (3)  two  practical  examinations — that  is  to  say,  two 
lessons  such  as  the  candidate  might  deUver  to  pupils  in  a  lyc6e. 

In  order  to  claim  a  teaching  position  as  a  right,  one  must  have 
passed  an  examination  of  capacity  for  a  secondary  specialty.  For 
example,  physics  or  geography  may  be  offered  with  mathematics. 

BIBLIOGRAPHY. 
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XIV.  RUSSIA. 


It  has  been  estimated  that  the  Empire  of  Russia  contains  more 
than  182,000,000  people.  Since  the  treaty  of  Portsmouth  its  area, 
exclusive  of  inland  waters,  is  about  8,400,000  square  miles. 

Finland  (q.  v.)  has  a  separate  system  of  public  schools  much  more 
highly  developed  than  that  of  the  remainder  of  Russia,  where  the 
general  education  of  the  people  has  been  of  a  very  low  order.  Elxcept 
in  certain  parishes  of  the  Baltic  provinces,  education  is  not  compul- 
sory. The  numerous  central  authorities  in  connection  with  Russian 
education  include  the  ministry  of  public  instruction  and  the  Holy 
Synod.  The  former  controls  the  imiversities  and  the  great  majority 
of  the  secondary  schools  of  all  classes. 

The  secondary  or  middle  schools  include:  ^  (1)  Seminaries  for 
teachers,  of  which  the  ministry  established  63  *  in  1891  for  the  prepara- 
tion of  teachers  for  certain  primary  schools;  (2)  institutes  for  teach- 
ers (33  in  number  in  1914)  which  prepare  teachers  for  another  class 
of  primary  schools;  and  (3)  establishments  such  as  the  progymnasia 
(of  which  there  were  29  in  1914),  gymnasia  (441),  "real  schools"  (284), 
and  technical  schools  (68  in  1910),*  imder  the  control  of  the  ministry 
of  public  instruction  and  providing  general  instruction  for  the  youth. 

The  progymnasia  are  incomplete  gymnasia  with  four  or  six  classes 
instead  of  eight  classes  (I-VIII),  one  for  each  year  of  the  course. 
Among  secondary  schools,  only  the  gymnasia  and  real  schools  are 
considered  here.  Bobynin  has  given  the  mathematical  programs  of 
the  seminaries  and  institutes  for  teachers. 


Pupils  normally  enter  the  gymnasia  at  the  age  of  10  years.  In  the 
explanatory  remarks  prefatory  to  the  program  of  the  course  of  mathe- 
matics in  the  gymnasia  for  boys,  the  ministry  of  public  instruction 
sets  forth  the  object  of  the  course: 

Mathematics  as  an  exact  and  abstract  science  furnishing  a  simple,  and  consequently 
appropriate,  means  of  assuring  suitable  development  of  the  mind  ccmstitutes  one  of  the 
foundations  of  general  instruction.  The  essential  object  of  study  at  the  gymnasium 
being  the  intellectual  development  of  the  pupil,  the  mathematical  instruction  should 
be  characterized,  before  aU  else,  by  the  thoroughness  and  systematic  rigor  of  a  theo- 

1  Bobynin,  1903  (see  bibUography);  and  A.  T.  Smith  in  Cptiopedia  of  SdwMtkm,  edited  by  Monroe,  la 
article  on  Russia. « 

s  Since  increased,  according  to  a  report  of  Jan.  1, 1914,  to  123  {Stateaman^t  Year-Book,  1917). 
*  In  1912  there  were  80  teohnioal  sahools  of  secondary  school  gradeu 
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retic  courae;  practical  applications  should  be  introduced,  first,  as  illustrations  of  the 
theory,  and  then,  to  habituate  in  computations. 

The  gymnasia  of  the  ministry  of  public  instruction  are  of  two  types: 

(1)  Those  in  which  only  one  ancient  language,  Latin,  is  taught;  and 

(2)  those  in  which  two  ancient  languages  are  taught.  There  were 
only  five  of  these  latter  gynmasia  in  1910. 

While  the  whole  number  of  hours  devoted  to  mathematics  in  these 
two  types  of  gymnasia  is  not  the  same,  the  programs  are  identical. 
The  subjects  taught  are  arithmetic,  algebra,  geometry,  trigonometry, 
physics,  mathematical  geography  (cosmography),  and  notions  of 
mechanics. 

Arithmetic  is  taught  in  Glasses  I-III  and  reviewed  in  Class  VIII,  where  certain  parts, 
omitted  earlier  on  account  of  their  difficulty,  are  taken  up.  In  the  third  year  topics 
of  discussion  are:  Ratio  and  proportion,  problems  relating  to  the  so-called  rule  of  three; 
'interest  and  proportional  parts. 

Algebra  (III-VIII). — Some  of  the  matters  taken  up  in  Classes  VI-VIII  are:  Prc^ree- 
dons  and  logarithms;  calculation  of  compound  interest;  indeterminate  equations  of 
the  first  degree  in  two  unknowns;  continued  fractions;  binomial  theorem;  resolution 
of  a  system  of  equations  by  the  method  of  B^zout. 

Geometry  (IV-VI),  with  review  in  VIII. — In  V-VI  the  student  is  instructed  in  the 
measurement  of  lines  and  angles;  proportionality  of  segments;  similitude  of  triangles 
and  polygons;  regular  polygons;  notion  of  a  limit;  length  of  the  circumference;  notions 
on  the  calculation  of  r;  area  of  rectilinear  figures,  of  the  circle  and  of  its  parts;  simple 
problems  of  instruction,  and  numerical  applications  for  each  article  of  the  program; 
regular  polyhedra;  evaluations  of  area  and  volumes  of  prisms  and  pyramids;  cylinder, 
cone,  and  sphere,  evaluation  of  their  areas  and  volumes. 

Trigonometry  (VII-VIII). — Elements  of  plane  trigonometry,  including  the  use  of 
tables,  solutions  of  triangles,  calculation  of  areas  and  applications  to  problems  in  siur- 
veying.  Trigonometric  equations  and  inverse  trigonometric  functions  are  not 
discussed. 

Cosmography  (VIII). — Rotary  motion  of  the  celestial  sphere;  rotary  motion  of  the 
earth;  true  shape  and  size  of  the  earth;  apparent  annual  movement  of  the  sun;  annual 
movement  of  the  earth  round  the  sun;  measurement  of  time;  constitution  and  dimen- 
sions of  the  sun;  moon;  eclipses;  planets;  comets;  law  of  gravitation;  tides. 

Mechanics  (VI,  VIII). — ^MotLonand  force — ^laws  of  motion,  law  of  inertia,  law  of  rela- 
tive motion,equality  of  action  and  reaction;  force  as  a  cause  of  motion  and  of  pressure; 
resistance  of  motion  (friction);  equilibrium  of  forces;  composition  and  decomposition 
of  forces;  levers.  Theory  of  gravitation.  Theory  of  motion — ^uniform  motion;  ve- 
locity; acceleration;  uniformly  accelerated  and  retarded  motion;  motion  of  a  projec- 
tile; notions  regarding  curvilinear  motion  and  centrifugal  force;  pendulum.  Theory 
of  energy — ^work;  lever;  pulley;  inclined  plane;  toothed  wheels;  kinetic  and  poten- 
tial energy;  transformation  of  mechanical  work  into  heat  and  inversely;  principle  of 
conservation  of  energy. 

In  most  gymnasia  the  pupils  have  the  same  teacher  of  mathematics 
in  all  of  their  courses.  This  arrangement  seems  to  cause  the  pupil  to 
think  of  the  bonds  imiting  one  course  to  another.  As  to  the  connec- 
tion between  mathematics  and  physics  and  mechanics,  the  courses 
in  physics  and  mechanics  (as  well  as  in  cosmography)  are  conceived 
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in  such  a  way  constantly  to  give  the  pupil  occasion  to  apply  his 
knowledge  and  his  experience  of  mathematics. 

About  one-third  of  the  pupil's  time  in  the  ordinary  gymnasium  is 
devoted  to  the  study  of  Latin  and  Greek,  and  about  one-fifth  to 
mathematics  and  physics. 

At  various  stages  in  his  course  the  pupil  is  required  to  pass  written 
and  oral  examinations.  In  the  final  examination  the  written  portion 
in  mathematics  lasts  five  hours  and  requires  the  solution,  with  detailed 
explanations,  of  two  problems,  one  in  algebra  and  the  other  in  trigo- 
nometry apphed  to  geometry.  The  mathematical  portion  of  the  oral 
examination  is  in  arithmetic,  algebra,  solid  geometry,  and  trigo- 
nometry. The  student  who  has  successfully  passed  this  examina- 
tion receives  a  certificate  of  maturity  (attestat  zrelosti).  The  bond 
between  secondary  and  higher  education  is  formed  by  the  require- 
ment of  this  certificate  for  admission  to  the  imiversities  and  that  of 
either  the  gymnasium  or  the  real  school  for  admission  to  the  higher 
technical  colleges. 

"REAL  SCHOOLS.*' 

The  normal  age  of  entrance  into  these  schools  is  10  years.  Most 
schools  now  possess,  in  addition  to  the  former  regular  six  classes  (I-VI), 
a  seventh  class  (VII).    Each  class  lasts  for  a  full  year. 

The  subjects  common  to  all  real  schools  are:  Russian,  with  Sla- 
vonic; modem  languages — German,  French;  geography;  history; 
mathematics  and  geometric  drawing;  natural  history;  physics; 
drawing;  calligraphy.  In  a  comparison  of  Real  schools  with  the 
gymnasia,  it  is  to  be  noted  that  logic  and  the  classical  languages  have 
disappeared  to  make  room  for  more  of  science  and  of  modem  lan- 
guages. 

The  students  of  the  real  school  cover  in  six  years  about  the  same 
amount  of  mathematics  as  those  in  the  gymnasia  cover  in  eight. 
Special  reference  may  be  made,  however,  to  the  five-hour  course  of 
mathematics  given  at  many  real  schools  in  the  supplementary 
seventh  year.  The  subjects  taught  are  arithmetic,  algebra,  trigo- 
nometry, elements  of  analytic  geometry,  and  infinitesimal  calculus. 
The  leading  topics  taken  up  are: 

Arithmetic:  Principal  propositions  on  factoring  of  numbers;  the  highest  common 
divisor  of  two  numbers;  solution  in  positive  integers  of  indeterminate  equations  of 
the  first  degree  in  two  unknowns. 

Algebra:  Complex  numbers;  frindamental  properties  of  an  integral  function  and  its 
roots;  special  cases,  the  functions  x°— a"  and  ax^-{-hx^+c;  discussion  of  equations  of 
the  first  degree  with  one  unknown  and  of  a  system  of  two  equations  of  the  first  degree 
with  two  unknowns— indeterminate  case,  contradictory  equations. 

Qeometry:  Relative  positions  of  lines  and  planes  in  space;  principal  properties  of 
dihedral  and  polyhedral  angles;  regular  polyhedra;  measurement  of  the  surface  and 
volume  of  the  right  cylinder,  the  right  cone,  and  the  sphere  and  its  parts;  examples 
leading  to  computation  and  construction  problems. 
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Trigonofnetry:  Invene  circular  functions;  trigonometric  equations;  etc. 

Analytic  geometry:  Rectangular  and  polar  coordinates;  transformation  of  coordi- 
nates; circle,  parabola,  ellipse,  hyperbola;  equation  of  ellipse  and  hyperbola  in 
bipolar  coordinates;  loci;  diameters. 

Calculus:  Fundamental  theorems  in  limits;  application  to  the  measurement  of 
circumference  and  area  of  circles,  of  the  surface  and  volume  of  cylinders,  cones,  and 

spheres;  limit        limit  ;  differentialsof  algebraic  and  transcendental  func- 
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tions;  geometric  explanation  of  RoUe's  theorem;  Lagrange's  theorem;  increaaing  and 

decreasing  functions;  equations  of  tangents  and  normals  of  the  conic  sections;  definite 

integrals. 

Since  1911,  students  who  have  satisfactorily  completed  the  seven 
years'  course  of  the  real  school  are  admitted  to  the  universities  with- 
out examination.  Teachers  in  the  real  schools  are,  for  the  most 
part,  graduates  of  a  university  in  the  subject  which  they  teach. 

To  form  a  true  conception  of  secondary  education  in  Russia,  one 
should  bear  in  mind  that,  taken  as  a  whole,  the  boys  attending  the 
secondary  day  schools  are  drawn  from  a  lower  social  stratimi  than  are 
those  attending  such  schools  in  England  or  France.  As  a  rule  neither 
the  children  of  the  aristocracy  nor  those  of  the  higher  officials  attend 
the  gymnasia;  the  former  are  educated  for  the  most  part  by  private 
tutors,  the  latter  in  special  schools  open  only  to  the  nobihty.* 

    / 

THE  UNIVERSrriES. 

In  Russia,  exclusive  of  Finland,  there  are  10  imiversities.  The 
largest  and  oldest  is  at  Moscow;  The  others,  in  order  of  foimdation, 
are  at  Yuriev  (formerly  Dorpat),  Khazan,  Kharkof,  Petrograd,  Kief, 
Odessa,  Warsaw,  Tomsk,  and  Saratov.'  The  last  was  founded  in 
1909,  and  neither  there  nor  at  the  University  of  Tomsk  has  a  faculty 
of  physics  and  mathematics  been  established. 

While  secondary  education  in  Russia  still  leaves  much  to  be  de- 
sired, the  standard  of  teaching  in  the  universities  is,  on  the  whole, 
very  high,  and  may  be  compared  to  that  of  the  German  universities.' 

The  scholastic  year  consists  of  about  27  weeks  of  lectures,  and  the 
course  of  study  at  the  imiversity  covers  four  years. 

The  Russian  faculty  of  physics  and  mathematics  is  composed  of 
two  sections:  The  section  of  mathematical  sciences  and  the  section  of 

1  This  paragraph  is  •qulTalant  to  what  Dartington  states  in  this  oonnaction  on  pp.  347-348  of  his  raport 
(which  sought  to  rtpresant  actual  conditions  at  tht  and  of  1904).  Tlia  Bureau  of  Education  at  Washington 
has,  however,  kindly  yelunteerad  the  information  that  "about  50  per  cent  of  Russian  gymnasium 
students  are  sons  of  nobility  and  merchants.  'Aristocracy'  is  repreeented  by  at  least  20  per  cent  of  the 
students.  The  special  8cho<^  for  aristocracy  have  long  ago  become  insufficient  and  now  are  discarded." 
The  bureau  states  that  the  authority  it  quotes  is:  Russia,  Ministry  of  Public  Instruction,  Report  for  1912, 
(hi  Ruadan]^  Petrograd,  1916,  pp.  60  and  61. 

*  "A  Popular  University  bearing  the  name  of  Oen.  Alphonse  Shaniavsky,  who  has  given  the  ftmds 
i^cessary  for  its  creation,  has  existed  at  Moscow  shice  autunm,  1908.  In  1916  a  Woman's  University  was 
created  at  Petrograd  with  the  power  of  conferring  the  degree  of  doctat."-^UUerman'i  Yearbook,  1917. 

s  EnqfdopaedUi  Britannka,  11th  edition,  1911,  Article  "Russia."  W.  S.  Jeslen  has  recently  reported 
great  improvement  in  Russian  secondary  education  during  the  past  decade. 
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natural  sciences.  With  the  exception  of  general  courses  in  physics 
and  chemistry  given  to  students  in  both  sections,  all  subjects  in  the 
two  courses  are  different. 

Since  1906,  several  universities,  including  those  at  Moscow  and 
Petrograd,  have  divided  the  studies  in  Uie  mathematical  section  into 
three  groups:  (1)  Mathematics  and  analytic  mechanics;  (2)  astron- 
omy; and  (3)  physics,  subdivided  into  (a)  physics  and  (6)  physical  geog- 
raphy and  meteorology.  The  student  may  elect  to  take  up  the 
studies  of  any  one  group. 

The  courses  for  the  mathematics  and  analytic  mechanics  group 
at  the  University  of  Petrograd  in  1909-10  were  as  follows: 

Semester  1, — Spherical  trigonometry;  introduction  to  analysiB;  analytic  geometry; 
exercises  on  analytic  geometry;  higher  geometry  or  descriptive  geometry;  physics 
of  molecular  forces;  descriptive  astronomy.  Reconmiended:  Course  in  general 
chemistry. 

8me$Ur  jf.— Analytic  geometry  and  exercises;  differential  calculus  and  exercises; 
higher  geometry  or  descriptive  geometry;  descriptive  astronomy;  physics;  heat. 
Recommended:  Course  in  general  chemistry. 

Semester  S. — Higher  algebra;  applications  of  differential  calculus  to  geometry; 
integration;  spherical  astronomy;  optics;  acoustics  and  electricity. 

Semester  4» — Higher  algebra;  integration;  geometric  applications  of  integral  calculus; 
exercises  on  the  integral  calculus;  statics,  optics,  acoustics,  electricity;  sphwical 
astronomy. 

Semester  5. — Definite  integrals;  integration  of  ordinary  differential  equations; 
finite  differences;  kinematics.  . 

Semester  6, — Definite  integrals;  integration  of  ordinary  differential  equations  and 
the  calculus  of  variations;  theory  of  numbers;  dynamics  of  a  particle  and  exercises. 

Semester  7. — Partial  differential  equations;  finite  differences;  calculus  of  probabili- 
ties; elliptic  functions;  mechanics  of  systems  and  exercises.  Recommended: 
Theoretiad  astronomy. 

Semesters, — Partial  differential  equations;  calculus  of  probabilities;  theory  of 
attraction,  hydrostatics  and  hydrodynamics.  Reconmiended:  Celestial  mechanics. 

In  addition  to  the  general  and  recommended  courses  there  are 
certain  special  courses  not  given  every  year,  for  example: 

1.  Theory  of  Abelian  integrals  (190&-7). 

2.  Theory  of  smfaces  (1907-1909). 

3.  Analytic  theory  of  diflferential  equations  (1907-1910). 

4.  Vector  analysis  (1908-1910). 

5.  Historical  and  critical  review  of  the  principles  of  rational 

mechanics  (1908-1910). 

These  courses  are  given,  for  the  most  part,  by  the  Privatdocenten. 

The  final  examination  for  the  students  in  the  faculty  of  science 
is  conducted  by  a  commission  appointed  by  the  State.  The  examina- 
tions are  both  written  and  oral.  The  programs  of  the  State  examina- 
tions divide  university  courses  into  two  classes:  (1)  Fundamental 
or  principal  courses,  (2)  complementary  courses.  The  programs  of 
the  principal  courses  are  the  same  for  all  universities  and  contain 
only  the  most  essential  and  elementary  parts  of  the  four  sciences 
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(mathematios,  mechanics,  physics,  astronomy),  which  are  taught  in 
the  mathematical  section  of  the  faculty.  In  these  subjects  there  are 
two  written  and  five  oral  examinations.  The  programs  of  the  com- 
plementary courses  are  not  fixed.  The  choice  of  two  complementary 
courses  is  made  by  the  student  himself.  In  mathematics  he  may 
choose  theory  of  numbers,  theory  of  elliptic  functions,  higher  geom- 
etry, or  some  other  course  of  three  semester  hours  per  week.  The 
examination  is  oral. 

A  student  who  passes  all  the  examinations  receives  a  diploma 
of  the  first  or  second  grade,  which  gives  certain  civil  rights,  such  as 
the  right  to  teach  in  the  secondary  schools  without  any  special 
examination.  The  diploma  conferred  by  the  State  examining  com- 
mission is  not  technically  a  degree,  though  it  is  fully  equivalent 
in  value  to  the  B.  A.  degree  conferred  by  British  or  American 
universities.  With  this  diploma  the  great  majority  of  students  rest 
satisfied.  Only  a  select  few  remain  at  the  university  to  prepare  for  a 
degree,  and  most  of  these  do  so  with  the  view  of  ultimately  obtaining 
a  professorial  chair.  There  are  two  degrees,  magister  and  doctor; 
but  discussion  of  these  is  beyond  the  scope  of  this  sketch. 


Every  teacher  of  mathematics  in  a  gymnasium  under  the  control 
of  the  ministry  of  pubhc  instruction  must  be  a  graduate  of  the 
mathematical  section  of  the  faculty  of  sciences  in  a  Russian  univer- 
sity. Until  very  recently  such  a  graduate  had  no  training  in  peda- 
gogy and  no  practice  in  teaching  when  he  first  presented  himself 
at  a  gymnasium  as  a  professor.  In  1909,  however,  a  provisional 
set  of  courses  for  the  preparation  of  teachers  of  mathematics  and 
other  subjects  was  oi^anized  in  the  educational  district  of  Petrograd. 
This  plan  has  been  followed  by  other  educational  districts. 

At  Petrograd  the  courses  are  under  the  direction  of  a  council  com- 
posed of  the  directors  of  estabhshments  of  secondary  education  and 
presided  over  by  the  inspector  of  the  district.  Information  issued 
to  pupil-teachers  by  the  council  includes  the  following: 

1.  The  courses  of  one  year  in  duration  are  especially  designed 
to  give  practical  preparation  to  teachers  of  mathematics  in  second- 
ary schools. 

2.  The  courses  are  open  to  those  students  who  have  a  diploma  from 
the  mathematical  section  of  a  faculty  of  science  and  are  bearers  of  a 
certificate  of  good  conduct. 

3.  The  more  necessitous  of  the  candidates  for  the  course  receive  a 
stipend  of  300  rubles  ($156).  In  addition  to  this  assistance  in  money, 
student  teachers  may,  imder  certain  circumstances,  earn  money  as 
tutors,  or  as  substitute  teachers  during  the  absence  of  the  incumbent 
of  a  ohair. 
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4.  Pupil  teachers  of  the  same  specialty  are  sent  as  probationerSi 
in  groups  of  two  or  three,  into  gymnasia  and  real  schools. 

5.  The  immediate  direction  of  the  work  and  courses  of  the  pupil 
teachers  is  confided  to  chiefs  of  probationers  chosen  from  the  teaching 
personnel  of  the  establishment  by  the  administration  of  the  district. 

6.  The  obligations  of  the  pupil  teachers  are  the  following: 

(i)  To  study  carefully,  in  works  and  books  indicated  by  the  chiefs 
of  the  probationers,  the  parts  of  their  specialty  which  figiu^  in  secon- 
dary education,  as  well  as  the  methodology  of  the  subject. 

(ii)  To  attend  lectures  by  the  chiefs  of  the  probationers  or  by  other 
professors  in  logic,  psychology,  history  of  pedagogy,  pedagogy,  and 
to  make  report  of  these  lectures  to  the  chief. 

(iii)  To  deliver  lessons,  as  often  as  possible,  before  the  chiefs  of  the 
probationers,  other  professors,  and  other  probationers  in  the  specialty, 
in  accordance  with  a  plan  arranged  in  advance  and  approved  by  the 
chief. 

(iv)  To  attend  the  trial  lessons  of  other  probationers  of  their  group. 

(v)  To  take  part  in  the  discussion  of  the  trial  lessons  of  proba- 
tioners of  their  group. 

(vi)  To  prepare  papers  on  questions  of  general  pedagogy,  studies  of 
methodology  in  the  specialty,  reviews  of  textbooks.  * 

(vii)  To  seek  to  understand  the  child's  mind,  by  contact  with  and 
observation  of  pupils  in  general,  or  of  a  particular  group,  while  - 
engaged  in  recreations,  games,  excursions,  and  walks. 

(viii)  To  attend  the  pedagogic  council. 

(ix)  To  attend  the  conferences  and  pedagogic  discussions  (three 
times  a  week)  and  make  report. 

7.  In  case  these  requirements  have  been  met,  the  probationers  are 
"6limin6s  du  contingent*'  and  are  qualified  to  teach. 

At  the  end  of  the  school  year,  in  a  general  conference  of  the  com- 
mittee and  the  various  chiefs  of  probationers,  the  results  of  the  work 
of  the  year  and  the  characteristics  of  the  probationers  are  discussed. 

The  preparation  of  teachers  in  the  real  schools  is  practically  the 
same  as  of  those  in  the  gymnasia. 

Apart  from  the  question  of  supply,  the  two  main  difficulties  which 
remain  to  be  solved  in  connection  with  the  teaching  staff  of  the 
Russian  secondary  schools  are  (1)  the  question  of  remuneration  and 
(2)  the  question  of  professional-  training.  An  attempt  to  dispose  of 
this  latter  difficulty  has  been  described  above.  With  regard  to  the 
first  point  there  seems  to  be  general  agreement,  Mr.  Darlington 
writes,  that  the  present  rate  of  remuneration,  which  was  fixed  30  years 
ago,  is  not  sufficiently  high  either  to  attract  the  best  talent  into  the 
teaching  profession  or  to  enable  teachers  to  give  their  undivided 
attention  to  their  school  duties.  An  assistant  teacher  in  a  State  sec- 
ondary school,  teaching  30  hours  a  week,  which  is  accepted  as  the 
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normal  limit,  receives  1,830  rubles  (about  $915)  a  year  for  the  first 
five  years  of  his  service,  after  which  his  salary  is  increased  by  150 
rubles,  thus  reaching  1,980  rubles  (about  $993)  a  year  in  all.  Extra 
payments  (e.  g.,  for  correcting  exercises  and  acting  as  ''class  tutor*') 
may  raise  the  remuneration  to  2,230  rubles  a  year,  but  in  any  ordinary 
case,  so  long  as  he  continues  to  be  an  assistant  teacher,  his  salary 
remains  as  above  stated  from  the  sixth  to  the  twenty-sixth  year  of 
his  service,  when  he  receives  his  pension.  An  income  of  less  than 
2,000  rubles  a  year  may  be  sufficient  to  enable  an  assistant  teacher  to 
live  in  a  manner  suitable  to  his  position,  so  long  as  he  remains  a 
bachelor;  it  is  wholly  inadequate  to  the  needs  of  a  married  man  with 
a  family.  With  the  most  rigid  economy  a  moderate-sized  middle- 
class  household  can  not  be  maintained,  at  any  rate  in  the  larger 
towns  of  Russia,  on  less  than  3,000  rubles  a  year.  A  married  teacher 
is  therefore  under  the  absolute  necessity  of  earning  on  an  average  an 
extra  thousand  rubles  a  year  in  addition  to  his  official  salary  in  order 
somehow  to  keep  soul  and  body  together  and  provide  proper  educa- 
tion for  his  children. 

The  salary  of  an  ordinary  professor  in  a  Russian  university  is  3,000 
rubles  a  year,  of  an  extraordinary  professor  2,000  rubles. 

The  pension  rights  attached  to  the  teaching  profession  in  the  higher 
and  secondary  branches  are  very  considerable  in  Russia.  Twenty 
years  of  work  gives  to  such  a  teacher  a  right  to  a  pension  equal  to  half 
his  salary;  25  years'  service  entitles  him  to  a  pension  equal  to  his  full 
salary.  Moreover,  if  the  teacher  is  prevented  by  shattered  health  or 
some  incurable  disease  from  continuing  in  the  exercise  of  his  pro- 
fession, he  is  still  more  generously  treated. 


V.  V.  BOBYNIN.   1,  "L'Enseignement  math^matique  en  Russie,  aper^u  histo- 
rique."  L^EruetgneTnerUmathimatiqite,   Paris,  I,  1899,  pp.77-100. 

2.  "L'Enseignement  math^matique  en  Rusaie.   titat  actuel.— Enseignement 
primaire."  L* Enseignement  mcUhtrmtiqae^  I,  1899,  420-446. 

3.  ''L'Enseignement  matMniatique  en  Rnssie.   !^tat  actuel. — Enseignement 
secondaire."  L^EnseigneTnentmathffnuUiquey  V,  1903,  pp.  237-261. 
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XV.  SPAIN* 


At  the  close  of  1913  continental  Spain  had  an  area  of  about,194,000 
square  miles  and  a  population  of  over  19,600,000. 

The  whole  system  of  public  instruction  is  controlled  by  the  minis* 
ter  of  education,  an  advisory  council,  and  a  corps  of  inspectors,  one 
for  each  of  the  49  Provinces  or  administrative  divisions  of  the  country. 
The  secondary  schools  and  universities  are  intimately  associated,  by 
reason  of  the  fact  that  Spain  is  divided  into  11  university  districts, 
the  secondary  and  higher  education  in  each  of  which  is  under  the 
control  of  a  rector.  He  is  assisted  by  a  university  council  which 
acts  in  an  advisory  capacity. 

The  State  secondary  schools,  of  which  there  must  be  one,  at 
least,  in  every  Province  are  styled  institutos  de  segunda  enseiiimza. 
The  colegios  de  segunda  ensefLanza  are  boarding  schools  in  charge  of 
local  authorities  and  are  feeders  for  the  institutos.  Pupils  who  enter 
the  institutos  are  about  10  years  of  age.  The  general  course  is  di- 
vided into  two  parts,  one  part  covering  two  years  and  the  other  four. 
In  the  first  part  the  only  subjects  of  a  mathematical  nature  are 
arithmetic  and  drawing.  Algebra,  geometry,  and  trigonometry  are 
studied  in  addition  to  arithmetic  in  the  second  part.  Physics  and 
chemistry  are  also  taught  in  this  part.  The  student  who  has  suc- 
cessfully completed  the  six  years  of  study  and  passed  the  corre- 
sponding State  examination  is  called  a  bachiUer  en  artes,  and  is 
entitled  to  proceed  to  a  university. 

The  University  of  Madrid  has  the  largest  attendance;  the  Univer- 
sity at  Salamanca  is  the  most  ancient.  Other  universities  are  those 
established  at  Granada,  Sevilla,  Barcelona,  Valencia,  Santiago, 
Zaragoza,  ValladoUd,  Oveido,  and  Murcia.^ 

The  bachiller  who  wishes  to  prepare  himself  to  teach  mathematics 
in  the  secondary  schools  must  study  in  the  faculty  of  sciences  of  a 
university  and  secure  the  title  of  licenciado  (Ucentiate).  At  Madrid 
candidates  may  then  proceed  to  the  doctorate;  Barcelona  and  Zara- 
goza are  the  only  other  universities  which  have  a  faculty  of  science 
preparing  completely  for  the  licenciatura. 

The  mathematical  studies  leading  to  the  licenciatura  are  as  follows: 

1,  Mathematical  analysis. — Firet  and  second  coiuses,  eupplementaiy  to  the  work  in 
the  institutos.   The  first  couise  comprises  theories  of  arithmetic  not  explained  in 

1  This  nni^mlty  was  establiahad  In  1916  or  1911   Cf.  Th$  Sttaetman's  Yeorbook,  1916-1917. 
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seeoncUuy  education,  the  whole  field  of  elementary  algebra,  plane  and  spherical 
trigonometry  with  analysis  of  circular  functions.  The  second  course  deals  with  higher 
algebra;  and  the  general  theory  of  equations,  as  well  as  an  introduction  to  modem 
higher  algebra,  is  presented.  During  one  year  at  the  University  of  Madrid,  for 
example,  this  introduction  dealt  with  the  theory  of  binary  forms  (discriminants; 
Jacobians,  Hessians,  and  Wronskians;  linear  substitutions;  invariants  and  covari- 
ants;  canonical  forms). 

t.  Metric  geometry. — ^This  geometry  is  simply  the  ordinary  Euclidean  geometry 
modified  by  the  use  of  modem  synthetic  methods.  The  course  in  the  faculty  of 
sciences  is  divided  into  two  parts:  The  first  deals  with  fundamental  theories,  those 
on  which  the  theorems  of  all  previous  questions  are  based;  the  secohd  consists  in 
studies  of  each  group  of  figures  in  detail,  without  losing  sight  of  the  groupings  which 
facilitate  the  employment  of  the  principles  of  duality,  projectivity,  etc. 

(a)  Fundamental  theories:  First  notions;  angles;  perpendiculars  and  parallels;  rela- 
tion between  the  elements  of  triangles  and  of  trihedral  angles,  isosceles  or  scalene;  dis- 
tances and  inclinations  large  and  small;  elementary  cases  of  symmetry  and  of  equality 
of  triangles,  trihedrals,  and  tetrahedrons;  equality  and  orthogonal  symimetry  in  general; 
geometric  loci;  circle,  cone,  and  sphere;  proportional  lines;  similar  figures;  prod- 
ucts of  s^fments  in  triangles;  concept  of  length  of  curves  in  general  and  of  the  areas 
of  conies;  plane  and  spherical  trigonometry  sufficient  for  the  solution  of  right  triangles; 
orthogonal  projections. 

(6)  Studies:  More  complete  consideration  of  each  of  the  following  figures:  Ranges 
of  points,  pencils  of  rays  or  of  planes;  their  cross  ratios  and  projection;  segments  and 
angtes;  triangles  and  trihedral  angles;  quadrilaterals,  tetrahedral  angles,  and  tetra- 
hedrons; ordinary  polygons,  polyhedral  angles,  and  polyhedrons  in  general,  and  in 
particular  those  which  are  regular  and  semiregular;  prisms  and  cylinders;  pyramids, 
prismatoids,  conee,  and  spherical  figures;  systems  of  circles,  of  cones,  and  of  spheres; 
particular  determination  of  length,  of  areas,  and  of  volumes;  their  comparison  and 
proportionality;  homology,  homothety,  involution,  and  symmetry  in  general;  po- 
larity of  a  circle,  of  a  cone,  or  of  a  sphere;  inverse  figures;  stereographic  projection. 

3.  Analytic  geometry. — ^This  course  is  based  on  projective  methods  and  is  especially 
developed  at  Madrid.^ 

4.  Elements  of  vfifinitesimal  calculus. — ^This  course  includes  a  discussion  of  theory  of 
limits,  continuity,  orders  of  infinitesimals;  derivatives  and  differentials  of  functions 
of  one  or  of  several  variables;  change  of  variables;  hyperbolic  functions;  Legendre's 
polynomials  and  developments  into  series  by  formulae  of  Taylor,  Maclaurin  and 
Lagrange;  maxima  and  minima;  elements  of  int^ral  calculus;  differentiation  and 
integration  under  the  integral  sign  with  application  to  the  calculation  of  definite 
integrals  and  of  the  Eulerian  integrals.  In  some  programs  this  first  part  of  the 
calculus  course  concludes  with  a  discussion  of  curvilinear  and  surface  integrals  and  of 
integrals  in  the  formulse  of  Green,  of  Stokes,  and  of  Dirichlet,  and  their  applications  in 
mechanics  and  physics. 

5.  Cosmography  and  physical  geography, 

6.  Oeomebry  of  position, 

7.  Descriptioe  geometry, 

8.  Rational  mechanics. 

9.  Spherical  astronomy  and  geodesy. 

The  title  of  licenciado  in  mathematical  science  is  obtained  by  a 
candidate  after  three  examinations  are  successfully  passed:  (a)  A 
written  examination  on  two  questions  drawn,  by  lot,  from  those 
proposed  by  the  tribunal;  (6)  an  oral  interrogation  by  the  three 

•J.  REY  PASTOR,  Fundamentoa  de  la  geometria  proyectiva^superiar.  Tomo  1,  Madrid,  191ft.  22+444  pp. 
(^.BiOUthidettdencesmathinuUiqiiei  tome  41,  1917  p.  229. 
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judges,  for  half  an  hour  each;  (c)  a  practical  exercise  consisting  in 
the  solution  of  a  problem  in  descriptive  geometry  or  in  rational 
mechanics  drawn,  by  lot,  from  the  problems  of  the  questionnaire, 
and  response  to  observations  of  the  tribimal. 

The  examinations  for  secondary  school  professorships  are  open  only 
to  licentiates  and  comprise:  (1)  A  written  examination  four  hours  in 
length,  consisting  of  the  development  of  two  themes  of  a  question- 
naire; (2)  an  oral  examination  consisting  of  response  to  five  ques- 
tions drawn  by  lot;  (3)  a  practical  exercise;  and,  after  the  exclusion 
of  those  who  have  not  met  with  success,  (4)  delivery  of  a  lesson  after 
eight  hours  of  preparation  to  be  criticized  by  one  or  two  opponents; 
and  (5)  exposition  of  a  given  topic  and  replies  to  criticisms  of  the 
tribimal. 

The  best  mathematical  positions  in  the  secondary  Schools  are 
obtained  by  the  doctors  of  mathematical  sciences,  who  are  also  eligible 
for  positions  on  the  faculty  of  sciences  of  a  university.  To  prepare 
for  the  doctorate  it  is  necessary  to  follow  courses  at  the  university  in 
higher  analysis,  advanced  parts  of  geometry,  astronomy  of  the  planetary 
system,  and  mathematical  physics,  and  to  present  a  memoir  on  a 
subject  selected  by  the  candidate  and  satisfactorily  sustained  against 
objections  on  the  part  of  the  tribunal. 

The  titles  of  some  advanced  courses  offered  to  those  preparing  for 
the  doctorate  maybe  given:  Ordinary  differential  equations;  calculus 
of  variations;  integral  equations;  quaternions;  functions  of  a  com- 
plex variable;  eUiptic  fimctions;  Galois's  theories. 

It  usually  takes  four  years  in  the  university  to  pass  the  licenciatura, 
and  one  extra  year,  for  those  who  are  apt  scientific  investigators,  to 
make  the  doctorate. 

The  professors  of  secondary  and  higher  education  are  appointed  by 
the  King;  in  the  case  of  the  institutos  one  of  the  professors  is 
appointed  as  director. 
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The  area  of  Sweden  is  a  little  less  (excluding  the  lakes)  than 
170,000  square  miles,  and  the  population  was  estimated  to  be  on 
December  31, 1916,  about  5,757,000.  Of  these,  all  but  about  100,000 
belong  to  the  established  Lutheran  Church.  It  is,  therefore,  not  sur- 
prising to  find  church  and  school  both  placed  under  the  administration 
of  the  Ecklesiastikdepartementet,  or  the  ecclesiastical  department. 
The  trend  of  circumstances  recently  has  been  toward  their  separation. 
It  was  not  so  long  ago  that  the  chapters  (domkapiteln) ,  composed  of 
ministers  and  laymen,  were  still  the  local  boards  of  administration, 
not  merely  of  ecclesiastical  affairs,  but  also  of  affairs  relating  to  the 
secondary  schools  and  to  the  elementary  school  system.  Since  1905, 
however,  the  central  government  of  the  State  secondary  schools  and 
equivalent  educational  establishments  receiving  State  aid  has  been  in 
the  hands  of  a  board  called  the  Royal  Board  of  Secondary  Schools ;  the 
result  has  been  that  the  powers  of  the  chapters  as  regards  these  edu- 
cational institutions  have  been  very  considerably  curtailed.  In  1913, 
by  the  establishment  of  a  central  board  for  the  elementary  schools, 
these  also  were  placed  imd^r  the  administration  of  expert  laymen. 

The  royal  board  of  secondary  schools  deals  with  such  matters  as 
curriculum,  discipline,  training  of  teachers,  appointment  of  teachers, 
etc.  It  is  also  the  duty  of  its  members  to  inspect  the  schools  per- 
sonally and  to  give  instruction  and  advice  in  the  course  of  Uieir 
inspection. 

Since  1905  the  State  secondary  schools  for  boys  have  been  clas- 
sified into  two  groups:  Realskolor  or  modem  schools  (independent), 
and  hogre  allm&nna  l&roverk,  each  comprising  a  realskola  and  a 
gymnasium. 

There  are  77  secondary  schools  for  boys  (allm&nna  l&roverk),  38 
of  these  are  hogre  allm&nna  l&roverk  and  39  are  independent  real- 
skolor. Among  the  latter,  18  are  coeducational  schools.  There  is 
no  independent  State  gymnasium. 

Into  the  realskola,  which  has  six  one-year  classes  (one,  the  lowest, 
to  six),  the  boy  may  enter  at  9  years  of  age.^  The  course  at  the 
gymnasimn  is  based  upon  the  work  of  the  five  lower  classes  of  the 

I  Note  that  the  secondary  education  Is  built  on  the  third  year  of  primary  eduoatloo,  Instead  of  the  fifth, 
as  In  Denmark.  The  primary  schools  give  a  six-year  coarse,  while  In  some  oases  continuation  courses  are 
cffeied  for  three  years  long «. 
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leakkola  and  is  divided  into  two  ''sides'';  the  Latingymnasium  and 
the  realgymnasium,  each  consisting  of  four  one-year  classes  caHed 
"rings"  (I  to  IV).  The  boys  in  the  sixth  class  of  the  realskola  are 
thus  of  the  same  age  as  those  in  the  first  ring  of  the  gymnasium. 

REALSKOLOR. 


Mathematical  instruction,  which  occupies  about  one-sixth  of  the 
pupil's  time,  is  here  given  during  five  hours  weekly  in  each  of  the 
classes  except  in  the  first  and  fifth,  where  it  occupies  four  hours. 
The  subjects  taught  are  arithmetic,  algebra,  and  geometry.  In  the 
sixth  class  the  pupils  are  instructed  in:  (1)  Algebra — evolution  and 
involution,  proportion,  equations  of  the  first  and  second  degree  with 
one  unknown,  graphs,  and  problems;  <2)  geometry — geometric  exer- 
cises and  amplification  of  preceding  course,  which  has  dealt  with 
circles  and  polygons  and  simple  problems:  Drawing  ei^ercises  of  the 
Realskola  include,  in  class  4,  geometric  construction  of  parallel  lines, 
triangles,  parallelograms,  and  polygons;  in  class  5,  drawing  of  regular 
figures,  such  as  the  ellipse  and  lima^on;  elements  of  descriptive 
geometry;  in  class  6  further  exercises  in  descriptive  geometry. 

In  1904-5  about  60  out  of  75  schools  used  Euclid's  Elements  as 
textbook  in  geometry.  Four  years  later,  with  the  development  of 
the  more  practical  or  modernized  scheme  of  secondary  education, 
about  60  out  of  the  75  schools  had  adopted  texts  similar  to  the 
school  geometries  now  so  common  in  England. 

General  scheme  of  studies  in  a  realskola. 


Subjects. 


Classes. 


BelicioB.. 
SwSish.. 
Oman.. 


ioiocy — 
Physics — 
Gbemlstry. 
Writiiic.... 
Dmwmf... 


Total  number  of  hoars  a  weak. . 


27 


29  90 


80 


The  final  goal  of  the  realskola  is  a  State  examination  (Realskol- 
examen),  which  gives  admittance  to  various  technical  schools  and  to 
schools  of  forestry,  agriculture,  and  mining,  and  qualifies  for  various 
appointments  in  the  post  oflSce,  railway  or  telegraph  service,  etc. 
llie  examination  consists  of  two  parts,  the  one  written  and  the  other 
oral.   The  questions  of  the  first  part  (in  Swedish,  Qermajiy  English, 


Digiti: 


zed  by  Google 


BWEDBK. 


173 


and  mathematics)  are  the  same  for  the  whole  country  and  the  require- 
mmts  are  moderate. 

GTMNASU. 

In  1913  about  57  per  cent  of  the  pupils  in  the  gymnasia  were  in 
attendance  at  the  realgymnasia. 

The  number  of  class  periods  per  week  in  the  reaJgymnasimn 
(including  gymnastics,  fencing,  singing,  and  reUgious  instruction)  is 
38  to  41,  of  45  minutes'  duration.  There  must  be  a  pause  of  10  min- 
utes between  two  periods.  About  one-quarter  of  the  total  time, 
apart  from  instruction  in  gymnastics,  fencing,  etc.,  is  eiven  to  mathe- 
matics and  drawing.  In  order  to  avoid  overpressure  and  to  permit 
of  a  pupil's  devoting  himself  to  some  special  study  for  which  he  dis- 
plays marked  aptitude,  some  options  (valjrihet)  are  allowed  in  the 
last*  two  years  of  the  gymnasium  course. 

The  extent  of  requirements  in  the  different  rings  of  the  gymnasium 
may  be  seen  in  the  following  table: 


The  realgymnaslum. 

The  Latiiig3aniiasium. 

Subjects. 

Ring 

Ring 

Ring 

Ring 

Ring 

Ring 

L 

nr 

in; 

jvr 

m. 

IVT 

Swedish  

2 

2 

2 

2 

2 

2 

2 

8 

2 

3 

3 

3 

2 

3 

3 

6 

•  6 

6 

0 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

2 

4 

2 

2 

2 

2 

4 

4' 

4 

4 

4 

4 

History  

3 

3 

3 

3 

3 

3 

3 

3 

2 

1 

2 

1 

1 

1 

1 

1 

7 

0 

6 

6 

5 

4 

'4 

16 

1 

2 

2 

1 

1 

2 

2 

1 

8 

2 

4 

3 

2 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

'2 

2 

2 

Total  Bumber  of  hours  a  week.. 

30 

31 

33 

33 

30 

31 

33 

83 

I  TkoM  pirplls  who  hare  elected  Greek  (7  hours  a  week)  in  Ring  m  drop  mathematics,  drawing,  and 
one  hoar  of  BngUsh:  in  Ring  IV  Greek  (7  hours)  is  then  substituted  for  mathematics  and  drawing. 


As  to  mathematics,  instruction  in  a  realgymnasium  includes:  (a) 
Algebra — theory  of  indices,  logarithms,  arithmetical  and  geometrical 
series,  compound  interest;  (6)  geometry — ^proportion  appUed  to  ge- 
ometry, problems  (especially  in  plane  mensuration),  solid  geometry; 
(c)  plane  trigonometry — simple  computations  in  connection  with 
right  and  oblique  triangles;  (d)  analytic  geometry — curves  of  the 
second  d^ree;  the  notion  of  a  derivative  is  made  clear  and  much 
emphasis  is  laid  on  graphic  representation  of  fimctions. 

The  course  in  a  gymnasium  is  concluded  with  a  final  examination 
(studentexamen,  or  afg&ngsexamen,  or  maturitetsexamen)  which,  in 
either  "side,"  entitles  those  who  have  passed  it  to  matriculation  at 
the  universities.  Examination  commissioners  called  "censors"  are 
appointed  by  the  Gtovemment  to  superintend  each  examination. 
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They  are  chosen  for  the  most  part  from  professors  of  the  muversities, 
and  usually  number  about  18.  The  censors  are  assisted  by  ''exam- 
iners/' who  are  the  teachers  of  the  schools;  the  examiners  always 
act  imder  the  direction  of  a  censor  and  in  his  presence.  Questions 
for  the  written  part  of  the  examination  are  drafted  by  the  censors 
but  must  be  approved  by  the  royal  board  of  secondary  schools.  This 
examination  takes  place  simultaneously  in  all  the  schools  some 
weeks  before  the  oral  examinations  and  lasts  four  or  five  days. 

The  written  examinations  in  both  "sides''  include  Swedish,  modem 
language,  and  mathematicsi,  and  in  the  realgymnasium  physics,  in 
the  Latingymnasium  Latin.  French  may  be  substituted  for  either 
of  the  ''modem  languages,"  which  are  German  and  EInglish.  The 
single  examination  in  mathematics  lasts  six  and  one-half  hours. 
The  paper  contains  eight  or  nine  questions.  An  adequate  discussion 
of  three  at  least  is  necessary  for  passing.^  The  answers  are  first 
looked  over  by  the  teacher  himself  and  one  colleague,  and  are  graded 
with  one  of  six  predicates,  the  fifth  of  which  in  descending  order  is 
"satisfactory,"  and  the  sixth  "imsatisfactory." 

The  candidate  is  not  admitted  to  the  oral  part  of  the  examination 
unless  in  each  of  his  papers  he  gains  at  least  tfhe  mark  "satisfactory." 
When  the  teachers  have  thus  arrived  at  their  decisions,  the  papers 
are  stitched  together  into  books  and  sent  to  the  royal  board,  which 
distributes  them  among  the  censors  for  their  inspection,  much  of 
which  they  make  as  they  travel  in  the  train  from  school  to  school, 
from  one  end  of  Sweden  to  the  other.  The  final  decision  is  not 
reached  until  censors  and  teachers  sit  together  in  conclave  somewhat 


The  oral  examination  is  wider  in  range  than  the  written  examina- 
tion and  embraces  all  the  subjects  taught  in  the  later  years  of  school 
life.  The  rektor  or  headmaster  in  each  school  arranges  the  candi- 
dates in  groups  of  five  or  si]^  in  a  room;  and  in  these  rooms  they  are 
kept  throughout  the  examination,  while  the  censor  is  sometimes  in 
one  room  and  sometimes  in  another,  according  to  the  subjects  of  the 
examination.  Various  arrangements  emphasize  the  importance  of 
the  occasion.  At  least  three  persons  of  position,  nominated  by  the 
inspecting  local  authority,  represent  the  public.  Evening  dress  is 
derigueur  for  censors,  examiners,  and  candidates;  and  the  censors 
and  the  teachers  wear  their  robes  and  decorations.  The  teacher  of 
the  candidates  is  generally  the  examiner;  and,  as  a  rule,  puts  all  the 
questions  imder  the  direction  and  guidance  of  the  censor.  The  ex- 
amination, though  apparently  of  the  pupil  alone,  is  really  quite  as 
much  a  test  of  the  teacher,  enabling  the  censor  to  judge  of  the  eflS- 
ciency  of  his  work.  It  is  also  deemed  useful  for  xmiversity  profes- 
sors to  be  brought  for  a  few  days  in  each  year  into  such  close  touch 


later. 


*  I  quote  freely  from  Mr.  Thornton  In  what  follows. 
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with  the  pupils  graduating  from  the  public  schools  in  the  country, 
and  for  school  and  university  thus  to  be  brought  into  relationship. 
As  in  the  case  of  the  written,  so  also  in  the  oral  examination,  each 
candidate  is  given  one  of  six  grades,  of  which  the  sixth  is  unsatis- 
factory.* It  is  so.  difficult  for  an  iU-prepared  candidate  to  be  pro- 
moted to  the  highest  class  that  the  number  of  rejections  at  the  final 
examination  *  is  exceedingly  small. 

The  aim  of  the-reatekola  is  to  provide  a  conmion  citizens'  educa- 
tion of  wider  scope  than  that  of  the  elementary  school.  The  aim  of 
the  gjonnasium  is  to  add  to  general  education  imparted  in  the  real- 
skola  a  preparation  for  the  imiversities  or  equivalent  educational 
institutions.  In  1912  the  number  of  graduates  from  the  realgym- 
nasia  was  675,  and  from  the  Latingymnasia  510.  Of  these  1,185  pupils, 
160  continued  their  careers  at  business  or  commercial  colleges,  144 
entered  on  a  military  career,  111  went  to  higher  technical  schools, 
and  535  to  universities,  etc. 


There  are  two  State  universities  in  Sweden;  one  at  Upsala,  foimded 
in  1477  and  the  oldest  in  Scandinavia,  and  the  other  at  Limd, 
founded  in  1668.  Both  of  these  are  in  provincial  cities.  There  are, 
however,  two  privately  organized  imiversities,  the  Hdgskola  at 
Stockholm  and  the  Hogskola  at  Goteborg  (the  second  largest  city  in 
Sweden).  Furthermore,  the  State  supports  a  medical  college,  the 
KaroliQska  Institutet,  at  Stockholm,  which  it  established  in  1810.' 

According  to  statutes  of  1908  the  direction  of  the  State  univer- 
sities and  medical  college  is  exercised  by  a  chancellor  appointed  by 
the  Crown,  without  salary,^  on  the  recommendation  of  certain  au- 
thorities in  these  institutions.  It  is  the  duty  of  the  chancellor  to 
see  that  the  statutes  are  observed,  to  issue  instructions  regarding 
the  administration  of  the  xmiversity  finances  and  estates,  to  pro- 
nounce ''finally  and  officially  in  questions  of  nomination,  and,  in 
general,  in  all  xmiversity  matters  which  are  submitted  to  the  decision 
of  the  Government.  *  *  *  The  immediate  management  and  super- 
vision of  all  matters  relating  to  the  imiversity  is  in  the  hands  of  its 
rektor,  who  is  elected  for  a  term  of  three  years''  (but  is  eligible  for 
reelection)  by  certain  xmiversity  professors. 

1  These  grades  are  usoally  named  A  (mark  of  distinction),  a  (exceedingly  satisfactory),  AB,  Ba,  B 
(aatisCaotory),  and  C  (misatisfactory).  The  words  in  parentheses  are  doubtless  Mr.  Thornton's  trans- 
tatioDs  of  the  oorrespanding  Swedish  expressions  given  on  p.  177. 

fAs  a  role  coly  about  one-fourth  of  the  pupils  entering  the  gymnasia  ever  pass  this  examination. 

*  There  an  also  two  foreign  universities  founded  in  the  seventeenth  century  under  Swedish  ml^, 
namely,  the  universities  at  Helsingfors  in  Finland  and  at  Dorpat  in  Russia. 

« The  dianoellor  is  entitled  to  appoint  a  salaried  secretary. 

101179**— 18  ^12 
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In  1913  there  were  about  5,200  students  at  the  Swedish  univer- 
sities and  medical  college:  2,461  at  Upsala,  1,421  at  Lund,  395  ^  at 
the  E^arolinska  Institutet,  741  at  the  Stockholm  Hdgskola,  and  235 
at  the  Goteborg  Hogskola. 

The  Hogskola  of  Stockholm  is  under  the  superintendence  of  the 
chanceUor  of  the  imiversities.  The  governing  body  is  a  board  of 
nine  members,  the  president  of  which  ia  nominated  by  the  Govern- 
ment. The  rektor  of  the  imiversity  is  an  ex  offido  member  of  the 
board.  Six  other  members  are  elected  by  the  Swedish  Academy,  the 
Academy  of  Sciences,  the  Stockholm  city  council,  and  the  faculty. 
The  ninth  member  of  the  board  is  elected  by  the  board  itself. 

It  is  \mder  the  direction  of  professors  at  the  Stockholm  Hdgskola 
that  Acta  Maihematica  has  been  published.*  This  has  been  made  pos- 
sible by  the  annual  grant  of  3,000  kroner. 

At  each  of  the  universities  (except  that  at  (joteborg)  mathematics 
IB  taught  in  the  faculty  of  philosophy;  and  in  this  faculty,  till  lately, 
three  degrees  were  conferred — those  of  candiate,  licentiate,  and 
doctor.  According  to  a  statute  of  1907,  however,  the  examination 
for  the  first  of  these  d^ees  was  replaced,  for  those  expecting  to  go 
into  secondary  school  teaching,  by  a  secondary  school  teachers' 
examination  (JUosqfisJc  dmheUexamen),  All  candidates  for  teaching 
positions  in  a  gymnasium  must  have  passed  this  examination. 
Should  the  candidate  aspire  to  be  a  professor  G©ktor),  he  must  also 
pass  the  second  imiversity  examination  (JUosofie  licentiaUmmen), 
and  defend  a  thesis  for  the  degree  of  doctor  (flosofie  doJctor),  The 
first  of  these  examinations  requires  about  seven  or  eight  semesters 
(that  is,  about  four  years)  of  study ;  the  second,  about  four  years  more. 

FilosqfisJe  Umbetsexamen, — ^The  facility  of  philosophy  is  divided 
into  two  sections:  The  section  of  the  humanities,  and  the  mathe- 
matics-natural sciences  section.  To  the  latter  section  belong 
mathematics,  astronomy,  physios,  mechanics,  chemistry,  geology 
and  mineralogy,  botany,  and  zoology.  Since  1909  political  economy 
may,  under  certain  circumstances,  be  included  in  this  section.  Geog- 
raphy belongs  to  both  sections.  The  filosofisk  fimbetsexamen  is 
is  based  upon  the  following  groups  of  subjects: 


1  In  the  State  unlyersities  "erery  student  is  obliged  to  belong  to  one  of  the  unions  called  nation^Oreninffar, 
or  simply  nation,  or  landdta§  (literally,  province),  into  which  the  students  are  grouped,  according  to  the 
part  of  the  country  from  which  they  come,  the  object  of  these  union» being  to  encourage  hard  study  and 
pure  morals,  as  well  as  the  rendering  of  mutual  aid.  At  Upsala  there  are  18  and  at  Lund  12  of  these  nation 
societies,  each  under  control  of  an  ingpector  chosen  by  the  society  from  among  the  professors  of  the  unl- 
Tersity.  At  Upsala  these  unions  have  as  a  rule  their  own  club  premises  *  *  *;  at  Lund  there  is  one  club- 
house common  to  all  the  '  natiouv'  that  of  the  Akademiska  Foreningen.  These  unions  haye  played  an 
important  r61e  in  the  life  of  the  students,  both  in  its  serious  and  its  more  conyivial  aspects.  The  distln^ 
tiye  feature  of  the  students'  dress  is  the  white  cap  (v<fa  mdtsan),  known  abroad  from  the  tours  of  students 
choral  unions.'' 

*  The  first  number  of  its  forty-first  volume  appeared  reoentlj. 
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Group  1.  Northern  languages,  Latin. 


Group  8.  Grerman,  romance  langoagee. 


Group  2.  Northern  languages,  German.  Group  9.  English,  romance  languages. 
Group  3.  Northern  languages,  English.       Group  10.  History,  geography. 


Application  for  the  Embetsexamen  must  be  accompanied  by — (1)  a 
statement  of  the  choice  of  subjects;  (2)  a  certificate  that  the  appli- 
cant has  been  a  member  of  a  nation  society  during  the  term  in  wldch 
the  examination  is  to  take  place;  (3)  the  certificate,  showing  that 
the  candidate  has  passed  the  studentexamen;  (4)  the  candidate's 
record  book  of  university  work  (tentamenshok);  (5)  a  fee  of  15  kronor 
(about  $4.09),  plus  3  kronor  for  making  out  reports,  plus  1  krona 
for  janitor  service. 

As  we  shall  be  frequently  referring  to  the  grades  which  the  can- 
didate obtains  in  university  examinations^  it  may  be  stated  at  once, 
that,  as  in  the  case  of  secondary  school  marking,  they  are  six  in 
number.  If,  for  definiteness,  we  employ  the  letters  that  have  been 
already  mentioned,  these  grades  are:  A,  with  honor  (ber&mMg);  a, 
with  exceptional  praise  (med  utmdrJct  berom  godkdnd);  AB,  with 
praise  {med  herom  godkdnd);  Ba,  not  without  praise  {icTce  utan  beram 
godkdnd);  B,  satisfactory  (godkdnd);  (7,  not  satisfactory  godkdnd). 

To  pass  the  examination  we  are  considering,  the  candidate  must 
obtain  seven  points.  He  has  three  points  to  his  credit  for  each  A 
which  he  receives  in  the  subjects  of  the  examination;  two  points  for 
each  a  or  AB;  and  one  point  for  each  Ba  or  B, 

From  this  we  see  that  mathematics  and  physics,  the  subjects  of 
group  12,  could  contribute  at  most  six  points.  But  the  candidate 
must  also  pass  an  examination  in  some  third  subject,  as  well  as  in 
psychology  and  the  history  and  theory  of  pedagogy.  In  the  case 
of  group  12  the  third  subject  may  be  any  other  subject  in  the  mathe- 
matics-natural science  section.  Mathematics  may  be  taken  as  a 
third  subject  with  any  two-subject  group. 

Whatever  selection  of  group  is  made  for  the  major,  if  it  is  a  two- 
subject  group,  the  candidate  must  obtain  at  least  a  mark  AB  in  each; 
if  it  is  a  three-subject  group  at  least  a  mark  AB  in  two  subjects  and 
B  in  the  third.  Moreover,  in  the  mathematics-natural  science 
section  six  of  the  seven  points  must  be  obtained  in  subjects  selected 
from  the  following  hst:  Theoretical  philosophy,  hterary  history  and 
poetics,  German,  English,  romance  languages,  pedagogy,  geography, 
mathematics,  astronomy,  physics,  mechanics,  chemistry,  geology  and 
mineralogy,  botany,  and  zoology. 

In  the  imbetsexamen  at  the  University  of  Lund  the  requirements 
in  mathematics  for  several  grades  assigned  are  as  follows:  (1)  For  B 


Group  4.  Northern  languages,  history. 
Group  5.  Latin,  Greek. 
Group  6.  Latin,  history. 
Group  7.  Grerman,  English. 


Group  11.  Geography,  botany,  zoology. 
Group  12.  Mathematics,  ph3rsic8. 
Group  13.  Physics,  chemistry. 
Group  14.  Chemistry,  botany,  zoology. 


Digitized  by 


178     TEACHERS  OF  MATHEMATICS  FOB  SECONDARY  SCHOOLS. 

the  candidate  must  show  that  he  has  a  good  general  knowledge  of 
analytic  geometry,  elements  of  the  differential  calculus  and  of  the 
most  important  parts  of  the  integral  calculus;  (2)  for  AB  the  candidate 
must*be  famiUar  with  the  subject  matter  in  (1),  with  differential 
calculus  and  its  geometric  apphcations,  with  an  extensive  and  thor- 
ough course  in  algebraic  analysis,  with  a  good  course  in  integral  cal- 
culus, with  the  elementary  theory  of  equations,  with  the  foundations 
of  theory  of  numbers  and  theory  of  probability,  and  with  a  short 
course  in  modem  geometry,  particularly  the  application  of  the  theory 
of  projection  and  reciprocation  to  conic  sections;  (3)  for  A  the  can- 
didate must  show  remarkable  facility  in  handling  the  material  of 
(1)  and  (2),  and  also  of  some  important  course  the  content  of  which 
may  be  optional  with  the  examinee  to  a  considerable  extent,  but 
each  particular  choice  must  be  approved  by  the  examiner. 

The  examination  in  every  subject  is  oral.  The  professor  reports 
to  the  examiner  his  personal  opinion  of  each  candidate  whom  he 
has  taught.  He  not  only  indicates  the  extent  of  work  covered,  but 
also  expresses  an  opinion  as  to  the  thoroughness  of  the  student's 
knowledge  and  as  to  the  independence  and  maturity  of  judgment  " 
which  he  has  manifested. 

The  titles  of  some  courses  offered  at  the  university  will  be  given 
later,  and  it  will  be  seen  that  certain  of  these  are  formulated  to  pre- 
pare the  student  for  the  searching  tests.  Among  the  great  number 
of  books  which  are  found  useful  by  the  mathematician  in  preparing 
for  the  Jilosojislc  dmbstsexamen  the  following  are  officially  listed  at 
Lund: 

K.  R.  CX)LLIN,  lArobok  %  plan  analytUk  geometri,   2  upplagan.   Stockholm,  1898. 

(Rather  brief.)* 

BRIOT  et  BOUQUET,  Lemons  de  gicmitrie  analytique.   17e  Edition.   Paris,  1900. 
C.  F.  E.  BJORLING,  Ldrobok  %  differentialhaUtyl  och  algebraisk  analyt?  3.  upplagan. 
Lund,  1909. 

C.  P.  E.  BJORLING,  Mrohoh  x  irUegralkalkyl,   Upeala,  1877. 

SERRET-HARNACK,  Lehrbuch  der  Differential'  und  Integralrechnung.   Bearbeitet . 
von  Scheffera.   4.  und  5.  Auflage.   Band  I:  DifTerentialrechnung.  Leipzig, 
1908.   Band  II:  Integralrechnung.   Leipzig,  1911. 

W.  NERNST  und  A.  SCHONFLIES,  EinfUhrung  in  die  maihematische  Behandlung 
der  Naturwissenscha/ten.  Kurzge/asstea  LehHmch  der  Differential-  und  Integral- 
rechnung  mit  hesonderer  BerHektiehtiffung  der  Chemie,  7.  Auflage.  MQnchen 
und  Beriin,  1913. 

TODHUNTER,  Theory  of  Equations.   4th  edition.   London,  1880. 

WEBER  und  WELLSTEIN,  EncyklopOdU  der  Elemmtar-Mathematik.  Band  1:  Alge- 
bra und  Analysis.  3.  Auflage,  Leipzig,  1909;  Band  2:  Elemente  der  Geometric. 
2.  Auflage.  Leipzig,  1907;  Band  3:  Angewandte  Elementar  Mathematik.  2. 
Auflage.   2.  Teilen.   Leipzig,  1910-1912. 

1  This  comment  and  others  of  a  similar  nature  which  follow  occur  in  the  original  list, 
s  In  this  work,  i^pUcatioos  to  plane  geometry  are  considerably  more  extenslTe  than  is  usual  in  books  of 
a  similar  nature. 
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TODHUNTER,  Algebra  for  the  use  of  athools  and  colleges  with  numerous  examples.  5th 
edition.  London,  1871.  (For  theory  of  numbers  and  theory  of  probabilities.) 
G.  F.^E.  BJORLING,  Urohok  i  nyare  plan  geometri.^   Lund,  1896. 

The  requirements  in  mechanics  and  mathematical  physics,'  in  the 
filosofisk  fimbetsexamen  at  the  University  of  Lund,  for  various  marks 
are:  (1)  For  the  mark  the  candidate  must  know  the  elements  of 
the  kinematics  and  statics  of  rigid  bodies,  including  computation  of 
stability,  the  elements  of  dynamics  of  a  particle  (also  relative  motion), 
the  elements  of  the  dynamics  of  solid  bodies  moving  in  a  plane, 
and  central  impulse  with  friction,  and  must  have  the  ability  to 
solve  simpler  problems  within  the  limits  of  the  course  in  a  reliable. 
manner;  (2)  for  the  mark  AB  the  candidate  must  be  familiar  with 
the  subject  matter  in  (1),  with  discussion  of  statics  of  a  flexible 
string,  with  more  extended  development  of  rigid  dynamics,  including 
Lagrange's  equations  of  motion  and  the  elements  of  the  theory  of 
the  motion  of  a  rigid  body  about  a  fixed  point,  with  hydrostatics, 
with  differential  equations  of  hydrodynamics  and  Bernoulli's  theorem, 
with  the  theory  of  small  vibrations  applied  to  organ  pipes  and  strings, 
and  with  attraction  between  spheres,  and  he  must  also  have  facility  in 
the  solution  of  problems  within  the  range  of  the  course;  (3)  for  the 
mark  A  the  candidate  must  complete  the  course  in  (2)  with  respect 
to  general  dynamics  and  by  means  of  a  detailed  study  of  some  field 
in  mathematical  physics  or  in  mechanics  of  continuous  media,  chosen 
by  the  candidate  in  consultation  with  the  examiner.  He  must  also 
have  skill  in  applying  practically  the  theoretical  knowledge  apper- 
taining to  the  courses. 

Prerequisites  in  matherriatics. — ^For  a  £  in  mechanics  it  is  necessary 
to  know  what  corresponds  to  the  requirement  for  B  in  mathematics. 
For  an  AB,  in  addition  t<J  the  requirements 'in  analysis  for  the  same 
predicate  in  mathematics,  the  candidate  must  have  some  notion  of 
ordinary  differential  equations  and  the  most  elementary  ideas  of 
partial  differential  equations.  For  the  mark  A  there  may  be  required 
in  addition  to  ordinary  and  partial  differential  equations  important 
branches  in  one  part  or  another  of  mathematical  analysis. 

Studies  and  textbooks. — ^The  studi)Bs  are  appropriately  begun  in  the 
free  preliminary  course  (for  B)  as  prescribed  every  spring  term  in 
coimection  with  practical  exercises.  In  order  to  obtain  any  advan- 
tage from  this  it  is,  however,  necessary  at  the  same  time  to  work  at 
home,  partly  by  carefully  reviewing  the  notes  taken  at  every  lecture 

I  The  prtndpal  parts  of  this  work  include  a  treatment  of  the  theory  of  conies  from  projoctiye  and  dualistio 
points  of  yiew,  in  addition  to  a  presentation  of  the  theory  of  invariants  in  linear  snbstitutions  for  binary 
and  ternary  forms,  and,  finally,  after  a  section  on  "Corves  of  Jiigher  order"  where  among  other  results  the 
PHVdcerlan  fonnoto  are  derived,  a  treatment  of  the  theory  of  cubic  curves.  Other  works,  not  mentioned 
above  bat  widely  used  in  Sweden,  are:  L.  Kiepert,  QTwndriu  der  Differential'  und  InUgrabreekmMff, 
umgearbeitet  von  M.  Stegemann.  2  Bftnde.  Band  r,  10.  Auflage.  Hannover,  1905;  Band  U,  9.  Auflage, 
190B.  De  la  VaI16e-Poussin,  Ooura  d'analyse  infiniUsimal  2  tomes.  3.  et  2.  Editions.  Louvain,  1912  and 
1914.  Ooorsat,  Cows  d*analyH  malhinuUique.  3  tomes,  tomes  1-2.  2.  Edition.   Paris,  1910-16. 

*  Stndiehandbok,  p.  16&-173;  astronomy  and  physics  are  treated  on  pp.  160-167. 
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and  canying  on  collateral  reading  in  appropriate  textbooks,  and 
partly  by  diligently  solving  problems  in  addition  to  the  one  which 
has  been  taken  up  in  the  practical  exercises. 

At  the  conclusion  of  the  preliminary  course  similar  regularly 
recurring  lectures  and  exercises  for  the  next  higher  certificate  can  be 
taken  up.  (To  profit  by  these  the  home  work  should  be  somewhat 
of  the  same  nature  as  that  in  connection  with  the  preliminary  course.) 

Really  satisfactory  textbooks  for  beginners  are  not  readily  found, 
at  present.  For  the  time  being,  however,  the  most  suitable  work 
which  can  be  recommended  is  lindskog's  Ldrohok  i  meJcanik,  Stock- 
holm, 1894,  which  also  contains  practical  problems.  Chapters  13 
and  17  may  be  omitted,  and  for  the  certificate  B  also  paragraphs 
140-142,  155-159,  167-168. 

For  the  certificate  AB  a  more  thorough  knowledge  of  Lindskog's 
mechanics  is  required.  It  is  not  expedient  to  recommend  a  definite 
textbook  for  this  certificate,  because  a  few  of  this  kind  which  are 
worthy  of  notice  are  just  now  being  published  or  revised.  The  fol- 
lowing may  be  mentioned  first: 

P.  APPELL  et  S.  DAUTHEVILLE,  PrSeu  de  TrUcanique  rationelle.   Paris,  1910. 
A.  G.  WEBSTER,  The  Dynamics  of  Particles,  and  of  Rigid,  Elastic,  and  Fluid  Bodies. 

Leipzig,  1904.   (Out  of  print,  but  a  German  as  well  as  a  new  English  edition 

is  being  prepared.)  ^ 

The  first-named  book,  which  contains  also  a  collection  of  practical 
problems,  corresponds  most  nearly  to  the  prescribed  course.  Still, 
parts  of  chapters  14,  16,  and  18  can  be  omitted.  The  latter  book 
contains  comparatively  more  of  the  mechanics  of  fluids  and  of  elastic 
bodies  and  is  specially  to  be  recommended  to  those  who  intend  to 
devote  themselves  to  physics. 

Among  problem  collections  we  may  mention: 
H.  L.  DB  ST.  GERMAIN,  Recueil  d'exercices  star  la  rrUcanique  rationeUe.   2.  ^itioD. 
Paris,  1889. 

A.  FUHRMANN,  Ayfgaben  aus  der  analydschen  Mechanik.  2  B§nde.  Leipzig 

Band  I,  3.  Anflage,  1904;  Band  II,  2.  Auflage,  1882. 
W.  WALTON,  A  collection  of  problems  in  theoretical  mec^ianics,   3.  edition.  Cam, 

bridge,  1876. 

 ,  A  collection  of  problems  in  hydrostatics  and  hydrodynamics.   Cambridge,  1847. 

M.  JULLIEN,  ProbUmes  de  micanique  rationelle  disposis  pour  servir  d' applications  aux 

prindpes  enseignSs  dans  les  cours.   2.  edition.   2  vols.   Paris,  1866-67. 
K.  W.  F.  KRAFT,  Sammlung  von  Problems  der  analytischen  Mechanik.   2  B8nd«. 
Stuttgart,  1884-85. 

FUoBojie  licentiatexamen. — ^Those  who  have  passed  the  filosofisk 
imbetsexamen  are  eligible  for  the  filosofie  Ucentiatexamen.  In  each 
examination  subject  the  candidate  must  make  AB  at  least.  An 
acceptable  scientific  thesis  must  also  be  written. 

^  The  second  English  edition  was  published  in  1912,  shortly  after  this  was  written. 
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jmpK<^<>^  examination  must  be  accompanied  by — (1) 

a  statement  of  the  choice  of  subjects;  (2)  a  certificate  that  the  appU- 
cant  has  been  a  member  of  a  nation  society  during  the  term  in  which 
the  examination  is  to  take  place;  (3)  the  certificate  showing  that 
the  candidate  has  passed  the  filosofisk  ftmbetsexamen;  (4)  the  candi-> 
date's  record  book  of  university  work  (tentamensbok) ;  (5)  a  fee  of 
15  kroner  (about  $4.09),  plus  3  kronor  for  making  out  reports,  plus  1 
krona  for  janitor  service. 

The  present  regulations  governing  the  licentiatexamen  went  into 
effect  in  1911.  They  provide  that  every  student  who  has  passed 
either  that  examination  or  the  filosofisk  Embetsexamen  has  the  right 
to  ask  for  an  examination  in  supplementary  subjects,  for  the  sake 
of  obtaining  higher  reports.  No  one  may  take  more  than  one  sup- 
plementary examination.  The  standing  in  supplementaiy  exami- 
nation carries  with  it  the  same  rights  as  in  other  subjects.  The  fee 
for  this  examination  is  6  kronor  for  each  subject,  plus  3  kroner  for 
making  out  reports,  plus  1  krona  for  janitor  service. 

The  licentiatexamen  calls  for  insight  into  the  more  fundamental 
parts  of  modem  higher  mathematics.  The  higher  certificates  require 
an  exceptional  scientific  thesis  based  upon  special  studies  appro- 
priately chosen.  There  is  considerable  latitude  in  making  the  choice. 
But  ''however  the  subjects  are  arranged,"  the  armouncement  con- 
cerning the  examination  reads,  "one  must  neither  thrust  to  one  side 
modem  insistence  on  logical  exactness  nor  neglect  geometrical  intui- 
tive methods." 

In  preparation  for  the  filosofie  licentiatexamen .  in  mathematics, 
the  lectures  in  higher  mathematics  delivered  by  professors  or  assist- 
ants are  intended  either  to  illuminate  such  parts  of  broad  fields  as 
are  little  available  on  account  of  gaps  in  texts,  etc.,  or  else  to  orient 
the  student  in  some  special  topic.  The  seminary  exercises  have 
the  same  end  in  view. 

Among  the  texts  which  are  useful  in  preparing  for  this  examina- 
tion in  the  most  fimdamental  fields  the  following  are  mentioned  in 
the  Studiehandbok  of  the  University  of  Lund : 

A.  PICARD,  TraiU  (T analyse,   2.  ^itioD.   3  tomes.   Paris,  1901-1909. 
W.F.OSGOOD,  Z>^fet^<feri^unl:(icm^«^«om.   Band  I.   2.Auflage.  Leipzig,  1912. 

(More  complete  in  some  respects  than  Picard.) 
N.  NIELSEN,  Laerehog  i  elementaer  Funktiomteori.   K^nhavn,  1909. 
H.  DURiXjE,  Elemenlt  der  Theorie  der  Funktionen  einer  komplexm  verdnderlitken 
Grdiu.   5.  Auflage  bearbeitet  von  Maurer.   Leipzig,  1906. 
Qui  be  oaed  with  advantage  for  an  Introductory  course. 

0.  JORDAN,  Cours  (T analyse  de  V&oU  PolyUchnique,  S.^tion.   3  tomes.  Paris, 
190^1916. 

SeparaAe  sections  on  elliptic  Ainotic»is  and  also  introductory  chapters  on  partial  differential 
equations. 
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• 

G.  A.  A.  BRIOT  et  J.  G.  BOUQUET,  ThSorie  de$  foncdons  miptiques.  2.  ^tum. 
Parifl,  1876. 

In  many  respeots  now  antiquated,  bat  can  stiU  be  used  with  profit. 

L.  SGHLESINGER,  MnfQhnmg  in  die  Theorie  der  mfferenHalgleuhun^.  2.  Au- 
flage.   (SanunluBg  Schubert.)   Leipzig,  1904. 

K.  HENSEL  und  G.  LANDSBERG,  Theorie  der  algebraisdien  Funktionen  emer  Varia- 
hlen  und  ihre  Anwendung  auf  algehraxsche  Kurven  und  Ahelsche  InUgrdU,  Leip- 
zig, 1902. 

G.  F.  E.  BJORLING,  Ldrohok  i  nyare  plan  geometri  (och  algebra).   Lund,  1896. 

G.  SALMON,  TraiU  de  gSomUrie  cmahftique:  oourbes  plans.   3  Edition  par  O.  Ohemin. 

Paris,  1903. 

H.  WEBER,  Lehrbuch  der  Algebra,   2.  Auflage.   3  B&nde.   (Band  III:  ElUptische 

Funktionen  xind  algebraische  Zahlen.)   Braunschweig,  1898-1908. 

E.  NETTO,  SuhsHiutionentheorie  und  ihre  Anwendung  auf  die  Algebra.  Leipzig,  1882. 
J.  P.  G.  PETERSEN,  De  algebraishe  Ligninger's  Theori.   K^bnhavn,  1877.   (For  aH 

introduction  to  the  subject.) 
J.  TANNERY,  Introduction  a  VHvde  de  la  thSorie  des  nombres  et  de  Valgibre  tupirieure, 
Gonferences  r^ig^es  par  E.  Borel  et  J.  Drach.   Paris,  1895. 
For  an  introduotioo  to  the  snbject. 

F.  KLEIN,  Vorlesungen  HiJber  das  Ikosaider  und  die  Aufidsung  der  Oleichungen  vom 

filnften  Grade.   Leipzig,  1884. 
SCHEIBNER,  BeitrUge  zur  Theorie  der  linearen  Transformationen  als  Einleitung  in 
die  algebraische  Tnvarianteniheorie.    Leipzig,  1908. 

G.  SCHEFFERS,  Anwendung  der  Differential-  und  Integralrechung  ovf  C^eometrie. 

Band  II:  Einftkhrung  in  die  Theorie  der  Flachen.  2.  Auflage.  Leipzig, 
1913. 

P.  BACHMANN,  Grundlekren  der  neuem  Zahlentheorie  (Sammlung  Schubert).  Leip- 
zig, 1907. 

A.  R.  FORSYTH,  Treatise  on  differential  equations.   4.  edition.*   London,  1914. 

Ckmtains  a  great  number  of  useful  ezampies,  but  is  not  satisfactory  fhnn  a  theoretical  point  of 
view. 

SERRET-HARNACK,  Lehrbudi  der  DifferenHaU  und  Integrahechnung.  Band  III: 
Differentialgleichungen  und  Variationsrechnung.  3.  Auflage.  Bearbeitet  von 
G.  Scheffers.   Leipzig,  1909. 

O.  Bohlmann  and  E.  Zermelo  were  the  editors  of  the  second  Oennan  edition  In  1904. 

The  statements  of  the  University  of  Lund  concerning  the  filosofie 
licentiatexamen  in  mechanics  are  as  follows: 

To  obtain  the  mark  B,  the  requirements  are  the  same  as  for  the 
highest  certificate  in  the  filosofisk  ambetsexamen  in  mechanics. 

To  obtain  the  mark  AB,  the  candidate  must  (a)  have  prepared 
himself  in  a  complete  coiuse  in  general  dynamics  and  mechanics  of 
a  rigid  body  in  conformity  with  the  requirements  for  the  highest 
certificate  in  the  filosofisk  ambetsexamen;  (&)  have  some  acquaint- 
ance with  the  most  important  branches  of  mathematical  physics 
and  of  the  mechanics  of  continuous  media;  (c)  have  a  thorough 
grasp  of  at  least  one  of  the  sciences  (for  example,  hydrodynamics, 
or  theory  of  elasticity  or  thermodjTiamics,  etc.),  together  with  a 

1  The  second  edition  by  W.  Jacobsthal  of  H.  Maser's  German  translation  (with  the  eolations  of  the  prob* 
lems)  of  the  third  English  edition  of  Forsyth's  work  was  published  at  L«eipzig  in  1012L 
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detafled  study  of  the  modem  literature  connected  with  the  science 
in  question. 

To  obtain  the  mark  A,  the  candidate  must  not  only  meet  the 
requirements  just  indicated,  but  must  also  prepare  a  piece  of  research 
work  of  actual  scientific  value. 

The  person  who  intends  to  devote  himself  specially  to  mechanics 
or  mathematical  physics  is  advised  to  direct  his  studies  for  the 
ambetsexamen  in  such  a  way  as  to  enable  him  to  obtain  two  certifi- 
cates in  physics  and  the  highest  certificate  in  mathematics.  In 
the  latter  subject  the  main  emphasis  should  be  on  analysis,  such  as 
ordinary  and  partial  differential  equations,  calculus  of  variations, 
general  theory  of  functions,  efliptic  fimctions,  together  with 
spherical  harmonics  and  BesseVs  fimctions. 

Literature  list — ^The  hterature  hst  given  below  lays  no  claim  to 
completeness,  and  the  entries  are  chiefly  of  works  suitable  as  text- 
books. Among  books  in  one  and  the  same  subject  those  stand  last 
which  on  accoimt  of  size  or  character  are  better  suited  to  profoimd 
study  in  the  special  subject.    Short  or  popular  texts  come  first, 

H.  WEBER,  Die  partiellen  IHffereTUialgleichungen  der  jnathematuchen  Physik.  2 
BJUide.   6.  Auflage.   Braunschweig,  1910-1912. 

A.  WANGERIN,  TheorU  dfs  PoterUiaU  und  der  Kugelfimktionen.  (Sammlung  Schu- 
bert.)  Band  I.   Leipzig,  1909. 

A.  GRAY  and  G.  B.  MATHEWS,  A  Treatise  an  Bessel  functions.   London,  1895. 
CHRISTIANSEN-MCLLER,    Elemente    der    tUoretischen    Phynk}    3.  Auflage. 

Leipzig,  1910. 

P.  APPELL,  TraiU  de  micanique  roHonelle.  Tomes  1-2, 3.  Edition.  Paris,  1909-1911; 
tome  3,  2.  Edition,  Paris,  1908. 

The  flnt  yohime  may  be  dispensed  with,  since  it  has  been  alreadj  read  for  the  certificate  in 
the  Ambetsexamen.  The  third  volume  contains  the  theory  of  potential,  hydromechanics,  and 
theory  of  elasticity. 

B.  MACH,  Die  Mechanik  in  xhrer  'Entwicklung  historisch-hriiisch  dargestelU}  7. 

Auflage.   Leipzig,  1912. 

Critical  presentation  of  the  foundations  of  mechanics.  Reconmiended  even  for  the  highest 
certificates  in  the  &mbetsexamen. 

G.  R.  KIRCHOFF,  Vorleswngen  Hber  mathematise^  Phyrik.  Band  1:  Mechanik.  4. 
Auflage  von  W.  Wien.   Leipzig,  1897. 

Succinct  presentation— especially  from  the  mathematical  standpoint— of  the  whole  of 
mechanics. 

Vf.  THOMSON  and  P.  G.  TAIT,  Treatise  on  Natural  Philosophy.  New  edition,  2 
volumes.   Cambridge,  1903. 

A  masterly  presentation  of  mechanics  from  the  physicist's  standpoint,  but  unsystematic  and 
for  that  reason  unsuitable  as  a  text.  In  part  perhaps  somewhat  out  of  date,  but  none  the  less 
readable.  Complements  Appell  and  Eirchofl  in  valuable  manner. 

E.  J.  ROUTH,  Treatise  on  the  Dynamics  of  a  System  of  Rigid  Bodies.  2  volumes. 
Volume  1:  The  elementary  part,  eeventh  edition,  London,  1905.  Volume  2: 
The  advanced  part,  sixth  edition,  London,  1905. 

» English  translation  of  the  first  edition  by  W.  F.  Magie.  London,  1897. 

'  English  translation  from  the  second  German  edition  by  T.  J.  McCormaok,  Chicago,  1893.  ad  edition, 
revised,  1902.  Supplement  by  P.  E.  B.  Jourduin,  Chicago,  1915. 


Digitized  by 


184     TEA0HEB8  OF  MATHEMA3S0S  f  OB  SEOONDABY  B0H00L8. 


H.  R.  HERTZ,  QeaunnulU  Werke.  Band  3:  Die  Prvmpim  der  MethanA  in  neuem 
ZusamiMnhaTige  dargesteUt.  Herausgegeben  von  P.  Lenard.  2.  Auflage. 
Leipzig,  1910. 

Short  courses  in  hydromechanics  and  theory  of  elasticity  were  written  by 
Webster,  Appeil,  and  Eirchhoff  (see  above). 
W.  WIEN,  Lekrhuch  der  Hydrodynarmk,  Leipzig,  1900. 

H.  LAMB,  Eydrodyrumies,  3.  edition,  Oambcidge,  1906.  (Also  in  Gennan  by 
Friedel,  1907).   4.  English  edition,  1916. 

A.  E.  H.  LOVE.  A  TreatiM  on  the  MathmMuxd  Themy  ef  Elasticity.   Second  edi- 
tion, Cambridge,  1906. 
Also  translatod  into  Ctorman  by  Timpe,  1907. 

H.  LAMB.  TTie  Dynamical  Theory  of  S&wnd.   London,  1910. 

J.  W.  S.  RAYLEIGH,  Theory    Sound.   New  edition.   London,  1S94-1896. 

M.  PLANCK,  Vorlesungen  Uher  Thermodynamik.   4.  Auflage.   Leipzig,  1913. 

W.  VOIGT,  Thermodynamik.   2  B&nde.   (Sammlimg  Schubert.)   Leipzig,  1903-4. 

£.  MACH,  Die  Primipien  der  WOrmelehre  kistoriethrbriHsch  dargestelU.   2.  Auflage. 
Leipzig,  1900. 

G.  JAGER,  Die  Fortethriue  der  hinetiithen  Oaetkeorie,  Bzaunachweig,  19i6. 

0.  E.  MEYER.  Die  Kinetiathe  Theorie  der  Qaee.^   2.  Auflage.   Leipzig,  1899. 
JEANS,  The  Dynamical  Theory  of  Qaaee.   2.  edition.   Cambridge,  1916. 
L.  BOLTZMANN,  Vorlemngtn  Uher  Oastheorie.   2  B&nde,  2.  Auflage.   Leipzig,  1912. 
J.  W.  GIBBS,  Elementary  Principlee  in  Statiitieal  Mechanice.   Developed  with  epedal 

reference  to  the  rational  foundation  ^  thermodynamiee.   New  Haven,  1902. 

(Also  in  (jerman  by  Zermelo,  1906.) 
P.  DRUDE,  Die  Phymk  dee  Aethere  wf  eUktromaynetiicken  QrundUige.  Stuttgart, 

1894. 

A.  FOPPL-M.  ABRAHAM,  Theme  der  SlectriciOt.  Band  1.  3.  Auflage.  Leip- 
zig, 1907. 

P.  DRUDE,  Lehrbuch  der  Optik.   3.  Auflage  von  E.  Gehrcke.   Leipzig,  1912. 

H.  A.  LORENTZ,  The  Theory  of  Electront  and  iu  Applioationi  to  the  Phenomenei  cf 

Light  and  Radiant  Heat.   Leipzig,  1909. 
M.  PLANCK,  Vorlesungen  Uber  die  Theorie  der  W&rmeetrahlung.   Leipzig,  1906. 

Doctorate. — ^In  order  to  procure  the  degree  of  doctor  of  philosophy 
the  candidate  must  have  passed  the  filosofie  licentiatexamen,  and 
have  pubUshed  and  pubHcly  defended  an  original  scientific  thesis 
on  a  subject  connected  with  the  studies  in  which  he  has  receiTed 
commendation  in  the  licentiatexamen.  The  thesis  and  defense  or 
disputation  must  be  satisfactory  to  the  faculty. 

Thb  members  of  the  mathematics-natural  science  faculty  are 
supposed  to  be  present  at  the  disputation^  in  which  a  representative  of 
the  faculty  and  two  supporters  of  the  candidate  take  part.  The 
regulations  seem  to  imply  that  such' functions  are  not  always  of  an 
amiable  character:  The  dean,  or  some  oth^  i^ofessor  whom  he  may 
appoint,  shall  see  to  it  that  order  and  decorum  are  preserved.  In 
case  disorder  or  disturbance  arises  and  can  not  be  quelled  by  pleasant 
means  by  him  or  his  deputy,  he  has  the  right  to  dismiss  the  assembly. 
Whatever  he  requires  must  be  immediately  observed  by  all  juresent." 
The  paragraph  then  concludes,  "  After  the  disputation  has  lasted  four 

I  Engllsb  translation  of  the  second  revised  edition,  by  R.  N.  Baynes.  London,  1809i 
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hotm  the  dean,  or  his  deputy,  may  conclude  the  same  if  he  is  so 
indined." 

Courses. — ^In  1891  regulations  as  to  the  nature  and  method  of 
instruction  in  Swedish  universities  were  formulated.  They  provided 
that  all  instruction  given  with  a  view  to  preparing  for  examinations 
must  be  so  arranged  that  ''scientific  lecturea  in  each  examina- 
tion subject  shall  be  given  each  year,  and  that  exercise  courses, 
partly  introductory  courses,  and  partly  seminary  courses  shall  be 
furnished."  They  provided  also  that  ''one  course  within  the  pur- 
view of  the  faculty  instruction  should  conclude  with  an  oral  or  other 
examination  suitable  for  those  electing  the  course.'' 

Consequently,  as  far  as  the  number  of  instructors  will  allow,  an 
endeavor  is  made  to  provide  annually  the  essential  requirements  for 
the  predicate  AB  in  the  filosofisk  ambetsexamen,  and  in  addition  at 
least  the  especially  fundamental  parts  of  analytic  geometry  and 
calculus,  which  properly  belong  to  a  propaedeutic  course.  In  special 
exercises,  on  which  great  stress  is  laid,  an  attempt  is  made  to  have 
the  students  acquire  the.  habit  of  solving  with  facility  harder  problems, 
such  as  are  generally  treated  in  the  courses.  In  Limd  these  courses 
and  exercises  are  compulsory  to  a  certain  extent;  in  Upsala,  require- 
ments of  this  kind  have  not  yet  been  introduced  in  connection  with 
mathematics. 

The  pubhc  lectures  aim  to  give,  on  the  one  hand,  broad  general 
presentations  of  fields  which  properly  belong  to  examination  courses; 
on  the  other  hand  a  thorough  discussion  of  special  questions.  In 
the  seminary  exercises  analysis  of  memoirs  and  report  and  discussion 
of  original  papers  encourage  the  development  of  independent  scien- 
tific work. 

The  following  coiu-ses  in  astronomy,  piu^  mathematics,  and 
mechanics  were  offered  at  the  University  of  Lund  during  the  four 
semesters  (which  are  now  referred  to  here  as  first,  second,  third,  and 
fourth),  from  the  autunm  semester,  1914,  to  the  spring  semester,  1916, 
inclusive: 

During  the  first  semester  Prof.  C.  V.  L.  Charlier  lectured  on  "Motions  of  star 
dusters'';  during  the  second  on  "Multiple  correlation"  and  "Use  of  the  kinetic 
theory  of  gas  in  the  motion  of  star  clusters/'  three  hours  a  week;  during  the  third  on 
"Selected  parts  of  the  theory  of  enumerating  the  stars  ";  and  during  the  fourth  for 
three  hours  a  week  on  "Selected  parts  of  star  statistics."  In  each  of  the  semesters 
Chariier  and  an  assistant  conducted  a  seminary  in  astronomy  for  those  aspiring  to  the 
marks     AB,  or  higher  in  the  filosofisk  ambetsexamen. 

T.  Brod6n,  i^rofeesor  of  mathematics,  conducted:  (a)  In  the  first  semester — (i)  a 
preliminaiy  course  with  the  aid  of  an  assistant;  (ii)  a  course  of  about  20  lectures  on 
the  theory  of  functions;  (iii)  an  elementary  course  of  about  10  lectures  on  infinite 
series;  (iv)  an  elementary  seminary  course,  two  hours  every  fortnight.  (6)  Second 
semester — (i)  a  preliminary  course;  (ii)  a  course  on  selected  topics  of  the  Ambetsexa- 
men; (iii)  a  course  on  theory  of  functions  (about  30  lectures);  (iv)  a  course  on  some 
phase  of  the  modem  theory  of  aggregates;  (v)  an  elementary  seminary  course,  (c) 
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Third  semester — (i)  a  course  in  theory  of  equations,  a  preliminary  course  in  calcuhu, 
selected  topics  in  theory  of  conies  and  certain  arithmetic  applications  of  higher  analysis, 
three  hours  a  week;  (ii)  an  advanced  seminary  course  on  the  connection  between 
analysis  and  the  theory  of  numbers,  one  hour,  (d)  Fourth  semester — (i)  preliminary 
course;  (ii)  elementary  course  in  algebraic  analysis  and  arithmetic  applications  <^ 
higher  analysis,  two  hours;  (iii)  advanced  seminary  exercises,  one  hour. 

V.  W.  Ekman,  professor  of  physics:  First  semester — (i)  mechanics,  two  hours  a 
week  for  two  certificates  in  the  ftmbetsexamen;  (ii)  hydrodynamics,  one  hour;  (iii) 
exercises  in  mechanics,  one  hour.  Second  semester — (i)  mechanics  (first  course), 
three  hours;  (ii)  motion  of  liquids  and  theory  of  friction,  one  hour;  (iii)  exercises  in 
mechanics,  one  hour.  Third  semester — (i)  mechanics  (continuation  course  and 
course  for  two  reports  in  ^mbetsexamen);  (ii)  theory  of  elasticity,  one  hour;  (iii) 
exercises  in  mechanics,  one  hour.  Fourth  semester — (i)  preliminary  course  in 
mechanics,  two  hours;  (ii)  theory  of  elasticity,  one  hour;  (iii)  exercises  in  mechanics, 
one  hour. 

N.  E.  Ndrlund,  professor  of  mathematics:  First  semester — (i)  elliptic  and  auto- 
morphic  functions,  three  hours;  (ii)  advanced  mathematical  seminary,  one  hour. 
Second  semester — (i)  elliptic  and  automorphic  functions,  one  hour;  (ii)  theory  of 
numbers,  one  hour;  (iii)  advanced  mathematical  seminary,  one  hour.  Third  semester — 
automorphic  functions  and  higher  algebra,  three  hours;  (ii)  elementary  mathematical 
seminary,  one  hour.  Fourth  semester — (i)  higher  algebra,  three  hours;  (ii)  elemen- 
tary mathematical  seminary,  one  hour. 

F.  A.  EngstrSm,  astronomical  observer:  All  four  semesters— (i)  use  of  simpler  astro- 
nomical instruments  for  determination  of  the  time  and  of  latitude,  one  hour; 
(ii)  exercises  in  astronomical  observations. 

H.  G.  Block,  decent  in  astronomy:  First,  second,  and  third  semesters — in  each, 
celestial  mechanics,  15  lectures. 

N.  G.  0.  Kuylenstiema,  decent  in  matheniatics:  First  semester — on  Laplace's  equa- 
tion, 15  lectures.  Second  semestei^integral  equations,  20  hours.  Third  semester- 
selected  chapters  in  the  theory  of  linear  differential  equations,  15  lectures. 

K.  A.  W.  Gyflenberg,  decent  in  astronomy :  Third  semester — (i)  spherical  astronomy, 
for  meeting  requirements  for  AB  in  filosofislc  tobetsexamen;  (ii)  general  astroncnny 
and  the  stars  (requirements  for  B  in  same  examination).  Fourth  semester — (i)  deter- 
mination of  orbits  of  comets,  3  hours;  (ii)  spherical  astronomy  (for  AB  in  ^betsexa- 
men),  20  hours. 

S.  D.  Wicksell,  decent  in  mathematical  statistics:  Third  semester — elementary 
principles  of  mathematical  statistics,  25  hours.  Fourth  semester— theory  of  corre- 
lation, 25  hours. 

At  the  University  of  Upsala  in  the  spring  term  of  1916  courses  in 
the  following  subjects  were  offered:  Linear  differential  equations, 
theory  of  functions,  differential  equations,  trigonometric  series, 
theory  of  electricity,  rational  mechanics,  integral  equations,  and 
theoretical  astronomy. 

SECONDARY-SCHOOL  TEACHERS. 

There  has  been  given  above  an  outline  of  the  work  that  a  mathe- 
matical teacher  must  do  in  the  State  secondary  schools,  and  of  work 
in  school  and  imiversity  which  he  must  have  completed  by  way  of 
preparation.  But  Sweden  requires  still  more,  namely,  a  year  of 
probation  (prov&r).  This  year  of  professional  training  is  taken  at 
one  of  the  seven  schools  officially  prescribed  for  this  purpose,  three  of 
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which  are  located  at  Stockhohn,  one  at  Upsala;  one  at  Lund,  and 
two  at  Goteborg.    The  number  of   candidates"  is  about  70  a  year. 

Having  finished  his  university  course  in  the  spring,^  and  having 
decided  to  become  a  teacher  in  secondary  schools,  the  candidate 
sends  to  the  royal  board  of  secondary  schools  copies  of  his  final 
examination  certificate  and  of  his  various  university  certificates, 
naming  at  the  same  time  the  three  subjects  he  wishes  to  be  trained 
in,  which  are,  say,  mathematics,  physics,  and  chemistry.  In  the 
autunm  he  is  assigned  to  some  one  of  the  schools  along  with  perhaps 
nine  others.  After  he  has  had  an  interview  with  the  head  master 
or  rektor,  there  are  assigned  to  him  from  the  members  of  the  staff, 
various  supervisors  or  directors,  under  whose  particuliBir  direction  he 
remains  during  his  training.  A  man  may  have  one  supervisor  given 
him. for  mathematics  in  the  lower  classes,  another  for  mathematics 
in  the  higher,  and  a  third  for  physics  and  chemistry.  The  first  two 
or  three  weeks  may  be  spent  in  watching  the  work  of  the  classes  (the 
lowest  for  the  most  part)  and  listening  to  the  instruction  given. 
Then  comes  a  httle  teaching,  first  in  the  presence  of  the  teacher  and 
then  in  his  absence.  After  that  comes  the  first  criticism  lesson"* 
given,  perhaps,  to  the  lowest  class,  in  the  presence  of  the  rektor  and 
the  teacher  of  the  class  and  the  rest  of  the  students  in  training.  As 
soon  as  possible  after  the  termination  of  the  lesson  all  those  who  thus 
witnessed  it  meet  with  the  candidate  and  discuss  its  matter  and 
manner.  And  so  in  the  second,  third,  and  fourth  classes  there  might 
be  listening  and  teaching  and  a  second  ^'criticism  lesson."  In  the 
fifth  class  there  is  possibly  continuous  teaching  for  a  month,  both 
with  and  without  the  teacher;  then  criticism  lessons"  follow;  and 
the  first  term  closes  with  the  class  leaving  the  realskola  for  the 
gymnasium. 

In  the  spring  term  the  candidate  watches  the  teaching  of  algebra 
and  geometry  in  Ring  I,  going  through  his  first  "criticism  lesson"  in 
those  subjects  in  Ring  II.  He  may  have  a  criticism  lesson  in  Ring  III 
in  trigonometry  and  soUd  geometry,  and  in  Rings  II-IV,  he  may  have 
criticism  lessons  in  physics  and  chemistry,  or  he  may  give  a  month 
of  continuous  instruction  in  one  of  these  subjects  followed  by  a  criti- 
cism lesson.  In  addition,  he  is  expected  to  take  class  teaching  if  one 
of  his  supervisors  is  kept  away  on  account  of  illness. 

Besides  all  this,  an  elaborate  series  of  lectures  is  given  to  the  candi- 
dates on  the  theory  and  history  of  education  and  pedagogy.  .  Lec- 
tures are  also  given  on  method  in  connection  with  special  subjects. 

The  rektor,  having  heard  the  criticism  lessons  and  received  peri- 
odical reports  both  from  the  candidate  and  his  supervisors,  holds  a 
acTviimumj  attended  by  those  of  his  colleagues  who  have  taken  part 

>  From  ICr.  Thomtoa's  report. 

*  A  "oritldsm  lessen"  is  t  lesson  specially  prepared  for  criticism  on  the  part  of  hisfellow  candidates  and 
o(  his  teachers. 
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in  the  training;  and  the  precise  character  of  the  certificate  to  be 
given  the  candidate  is  then  settled  by  discussion  and  by  full  inter- 
change of  opinion  and  evidence.  This  certificate  becomes  an  im- 
portant asset  in  the  teacher's  stock  in  trade,  one  upon  which  the 
character  of  his  first  employment  largely  depends.   A  sample  follows: 

TRAINING  CERTIFICATE. 

X  Y  Z,  Licentiate  in  Philosophy , 

who  in  autumn  term  189S  and  spring  term  1894  according  to  the  regulations  in 
force  has  UTidergone  a  training  course  at  the  Elementarldroverk  in  this  place,  has 
displayed 

in  the  theoretical  course: 

an  exceedingly  satisfactory  *  knowledge  of  the  theory  and  history  of  education; 

in  the  practical  course: 

In  Mathematics  (Gass  I,  III,  V,  VI  2,  VII,  If  a  distinguished'  capacity  fir 
teaching. 

In  Physics  (Class  VI  and  VII  1)  an  exceedingly  satisfactory  capacity  for 
teaching. 

In  Chemistry  (Class  VI  and  VII  1)  an  exceedingly  satisfactory  capacity 
for  teaching. 

In  (Class  ). 

and  there  has  therefore  been  awarded  to  him,  as  a  public  testimony  to  his  capacity 
for  teaching,  the  certificate  ''exceedingly  satisfactory.''   He  has  besides  shown 
distinguished  industry  and  exceptional  aptitude  for  the  teadier*s  calling. 
Upsala,  the  2d  of  June,  1894* 

(Signed)  A.  B.,  (Signed)  0.  D., 

Principal  in  the  Principal  in  the 

practical  course.  theoretical  course. 

The  teaching  staff  of  a  gymnasiimi  consists  of  the  rektor  or  head 
master  and  three  ranks  of  permanent  teachers:  (a)  Professors 
QeJctorer)  who  teach  chiefly  in  the  upper  classes  of  the  higher  schools 
and  who  must  be  doctors;  (b)  assistant  professors  (adjunkter),  who 
teach  in  realskolor,  in  lower  classes  of  large  gymnasia,  and  in  the 
smaller  gymnasia,  and  who,  as  far  as  the  university  is  concerned,  need 
only  to  have  passed  the  filosofisk  ambetsexamen;*  and  (c)  instructors 
(ovningsldrare)  teaching  drawing,  music,  gymnastics,  and  the  use  of 
arms. 

According  to  the  ofGlcial  regulations  the  applicant  for  a  position  as 
a  lektor  or  adjimkt  on  the  staff  of  a  State  secondary  school  must — 

(1)  Be  23  years  old,  at  least. 

(2)  Be  in  good  health  and  not  crippled  in  such  a  way  as  to  be 

imable  to  get  about. 

1  That  Is,  a. 

sThese  Classes  VI 1, 2,  and  Vn  1, 2,  are  now  known  as  Rings  I.  II,  and  Rings  in,  IV. 
•That is,  il. 

*Th9  prospective  adjonkt  of  mathematics  who  has  passed  this  examination  mayhaye  tak«nmatbe- 
BUttics  as  a  third  subject  with  one  of  the  groups  in  the  humanities. 
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(3)  Be  known  for  honor  and  probity,  and  in  case  the  chair  indndes 

instruction  in  religious  matters,  must  confess  belief  in  the 
true  evangelical  faith. 

(4)  Be  conspicuous  for  sincerity  and  strength  of  character,  and  for 

the  good  temper  necessary  in  the  guidance  of  youth. 
(6)  Be  endowed  with  ability  easily  and  clearly  to  impart  instruc- 
tion. 

(6)  Be  thoroughly  conversant  with  the  subjects  connected  with 

the  chair  he  seeks. 

(7)  Be  prepared  by  a  year  of  professional  training. 

(8)  Have  performed,  with  industry  and  skill,  for  a  period  of  not 

less  than  two  years,  the  duties  which  devolve  upon  a  lektor 
or  adjunkt  in  (a)  a  boys'  high  school;  or  (6)  some  institution 
of  learning  under  the  jurisdiction  of  the  royal  board;  or 
(c)  a  training  seminary  for  elementary  schools;  or  (d)  a 
technical  elementary  school;  or  (e)  the  royal  naval  academy; 
or  (/)  a  high  school  supported  by  the  State.   Or  have  served 
as  decent  in  a  university  for  not  less  than  two  years,  in  such 
a  manner  as  would  entitle  him  to  an  honorarium. 
The  prospective  lektor  must  also  (a)  have  obtained  AB  or  higher 
in  all  those  subjects  of  the  &mbetsexamen  which  correspond  to 
subjects  in  which  the  chair  has  been  announced  as  vacant;  (h)  have 
passed  the  Ucentiatexamen  with  the  grade  AB  or  higher  in  one 
of  those  subjects;  (c)  have  satisfied  the  requirements  for  the  doc- 
torate.   The  lektor  who  teaches  mathematics  must  also  be  conversant 
with  the  mechanics  and  astronomy  in  the  course  for  the  Ucentiate. 

In  the  larger  gymnasia  the  rektorer  are  required  to  teach  from 
12  to  16  hoiffs  a  week,  in  the  smaller  from  20  to  24 ;  the  professors 
from  18  to  22;  and  the  assistant  professors  from  20  to  28  hom^ 
a  week.  A  rektor  at  a  realskola  is  obliged  to  teach  from  18  to  20 
horm  weekly. 

An  adjunkt  begins  with  a  salary  of  3,000  kroner  (about  $818) 
which  may  be  increased  500  kronor  every  five  years  imtil  the  maxi- 
mum salary  of  5,000  kronor  is  reached.  In  Stockholm,  Goteborg, 
and  Norrk6ping  schools  the  municipality  also  makes  a  grant  toward 
rent  of  apartments.  The  salaries  of  lektorer  range  from  4,000  to 
6,000 kronor.  There  are  two  scales  of  salaries  for  the  rektor;  namely, 
6,000  kronor  in  the  higher  schools,  with  an  increase  of  500  kronor 
after  10  years,  and  5,000  kronor  in  the  realskolor  with  like  increase 
after  10  years.  In  addition  to  this,  rektorer  have  free  lodging  or  an 
equivalent  allowance. 

AH  teachers  are  obliged  to  contribute  an  annual  quota  (maximum, 
200  kronor)  to  their  f utm-e  pension.  On  attaining  the  age  of  65  and 
after  35  years  of  service,  teachers  on  the  permanent  staflp  are  entitled 
to  a  pension — 4,000  kronor  (about  $1,090.80)  for  lektorer  and  3,400 
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for  adjunkter.  The  rektor  receives  his  pension  (5,000  kronor  in  Uie 
gymnasia,  4,000  kronor  in  the  realskolor),  provided  he  has  held  the 
post  of  rektor  for  at  least  15  years.  The  widow  and  children  of  a 
teacher  on  the  permanent  staff  receive  a  considerable  i>ension  from 
a  State-aided  and  State-controlled  Widows'  and  Orphans'  Pension 
Fund. 
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Switzerland  is  a  confederation  of  25  Cantons.  It  has  a  total  area 
of  less  than  16,000  square  miles  and  a  population  of  about  3,900,000. 
The  Cantons  vary  greatly  in  size;  for  example,  Bern  (Berne),  Grau- 
bunden  (Orisons),  Valais  (Wallis)  are  each  over  2,000  square  miles 
in  extent,  while  the  area  of  the  Canton  of  Zug  (Zoug)  is  less  than 
100  square  miles.^  German  is  spokeli  by  the  majority  of  the  inhab- 
itants in  19  of  the  Cantons,  French  in  5,  and  ItaUan  in  1.  About 
two-thirds  of  the  total  population  speak  German;  about  800,000, 
French;  and  about  300,000,  Itahan. 

There  is  no  centralization  of  control  in  educational  matters.  Each 
Canton  is  almost  completely  autonomous  in  the  arrangement  of  its 
school  system,  and  while  there  are  many  similar  features  in  the 
organization,  the  ideals  are  often  widely  divergent.  But  it  is  cer- 
tainly tru6  that  in  no  country  is  the  importance  of  training  for  the 
primary  school  teacher  more  clearly  recognized  than  in  Switzerland. 
There  are  no  fewer  than  4  State  or  private  training  colleges  for  such 
teachers  in  this  little  Republic. 


The  secondary  schodk  leading  to  higher  studies  have  different 
names  in  the  different  Cantons:  College y  gymnaae,  Oherrealschule, 
Kantonschule.    This  last  is  the  most  common  in  the  German  Cantons. 

Examined  from  the  point  of  view  of  their  external  organization^ 
these  establishments  present  many  notable  differences.  We  gener- 
ally find  two  cydes.  The  first  cycle  is  of  three  or  four  years  and 
forms  the  college  or  gymnase  inf6rieur;  the  second  cycle  comprises 
from  four  to  four  and  one-half  years.  Pupils  enter  this  latter  cycle 
at  the  age  of  14  or  15  years. 

A  gymnasium  may  be  divided  into  two,  three,  or  even  four  sec- 
tions, according  to  the  foreign  languages  taught.  The  two  main 
sections  common  to  all  the  gymnasia  are:  (a)  The  dassiccLl  section, 
which  leads  to  all  the  university  faculties  (and  to  the  Federal  Poly- 
technic School  after  special  preparation  in  mathematics),  the  special 
studies  being  Latin,  Greek,  and  philosophy ;  (b)  the  technical  or  industrial 
section,  which  leads  more  particularly  to  scientific,  technical,  or  indus- 
trial careers.  The  students  who  go  out  from  this  section  are  admit- 
ted directly  to  the  faculties  of  science  and  of  letters,  to  the  technical 

>  Although  Bern  Is  not  the  largest  Oenton,  Its  population  of  about  686,000  is  the  greatest.  The  CmAm 
of  Zurich,  with  ao  area  of  some  670  square  miles,  ranks  next,  with  a  population  oX  about  540,000. 
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faculty  at  Lausanne,  and  to  the  Federal  Polytechnic  School.  The 
gymnasium  at  Geneva  posseases  two  other  sections:  (c)  The  Real  sec- 
tion, in  which  Latin  is  taught  in  addition  to  modem  languages.  (It 
corresponds  almost  exactly  to  the  section  Latin-sciences  in  France 
or  to  the  Realgymnasium  in  Germany,  and  its  certificates  of  gradua- 
tion admit  to  university  faculties.)  (d)  The  pedagogic  section,,  which 
prepares  candidates  for  teaching  in  the  primary  school  and  which 
also  leads  to  the  faculties  of  science  and  letters. 

Although  secondary  schools  are  under  cantonal  or  municipal  direc- 
tion, there  is  in  their  programs  a  certain  necessary  common  mini- 
mum brought  about  by  Federal  influence  in  connection  with  require- 
ment for  examens  federaux  de  maturitS  pour  les  candidais  aux  professions 
medicales.  The  requirements  in  mathematics  for  this  examination 
are  as  follows:  (a)  Algebra. — Equations  of  the  first  and  the  second 
degree  in  one  and  several  imknowns;  logarithms;  arithmetic  and 
geometric  progressions;  compound  interest  and  annuities;  permu- 
tations and  combinations;  probabilities;  binomial  theorem  with  inte- 
gral exponent.  (6)  Oeometry. — Plane  and  sohd  geometry;  plane 
trigonometry;  facility  in  construction  of  geometric  figures;  analytic 
geometry  of  point,  line,  circle,  and  conic;  application  of  the  theory 
of  graphic  representation  to  simple  analytic  functions  and  elemen- 
tary functions  of  physics  and  mechanics. 

The  mathematical  requirements  of  secondary  schools  often  exceed 
these.  In  the  Oberrealschule  of  Basel,  which  is  open  to  suitably 
prepared  students  who  are  14  years  of  age,  the  scheme  of  courses  is 
as  follows: 

Class  I.  Arithmetic  and  algebra  to  equations  of  the  first  degree  in  several  unknowns 
(3  hours).  Plane  geometry  and  the  beginning  of  solid  geometry  (3  hours).  Geomet- 
ric drawing  (2  hours). 

Class  II.  Algebra:  Theory  of  indices,  logarithms;  equations  of  the  second  degree 
(3  hours).   SoUd  geometry  (2  hours).   Geometric  drawing  (2  hours). 

Glass  III.  Algebra:  Progressions;  compoimd  interest,  annuities  and  applications  to 
insurance;  determinants  (3  hours).  Plane  and  spherical  trigonometry  (3  hours).  Geo- 
metric drawing,  with  practical  exercises  (2  hours). 

Class  IV.  Algebr^t:  Binomial  theorem;  series;  complex  numbers;  solution  of  equa- 
tions of  higher  degree;  transcendental  equations  (2  hours).  Analytic  geometry  (2 
hours).   Descriptive  geometry  and  geometric  drawing  (4  hours). 

Class  V  (1  semester).  Elements  of  differential  calculus  with  simple  applications  to 
geometry  and  physics  (3  hours).  Analytic  geometry  of  three  dimensions  (3  hours). 
Descriptive  geometry  aiid  drafting  (4  hours). 

At  the  end  of  the  gynmasiimi  course  a  certificate  of  maturity  is 
awarded  to  those  who  pass  written  and  oral  examinations  on  the 
studies  of  the  previous  year  or  two  years.  The  examiner  is  the 
teacher,  but  the  examination  is  conducted  under  the  supervision  of 
one  of  the  various  forms  of   conmiissions  "  to  be  found  in  the  Cantons. 

In  nearly  all  the  examination  rules,  it  is  noticeable  that  greater 
emphasis  is  laid  on  the  display  of  intellectual  maturity  than  on  range 
of  knowledge.    The    maturity  rules"  of  the  gymnasium  and  Real 
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school  in  Zurich  state:  ''In  mathematics  and  descriptive  geometry 
the  pupil  shall  indicate  any  new  problems  or  applications  which  sug- 
gest themselves  to  him."  At  the  Realschule  in  Zurich  the  oral  exami- 
nation is  conducted  in  a  manner  similar  to  an  ordinary  class.  The 
inspector  makes  a  choice  of  three  subjects  proposed  to  >iirn  by  the 
teacher.  Some  of  the  examination  themes  during  the  years  1907- 
1910  are  as  follows :  Maclaurin's  series ;  the  equation  x  » tan  x;  maxima 
and  minima  problems  in  optics;  sketch  of  the  appUcations  of  the  idea 
of  the  derivative;  Hujrgens's  approximate  construction  for  the  recti- 
fication of  a  circle;  problems  on  geographic  and  geocentric  latitude; 
analytic  treatment  of  problems  from  Steiner's  paper  "Ueber  das 
Ma^dmum  and  Minimum  bei  den  Figuren;"  curvature  of  conies; 
perspective  of  circular  cones;  construction  of  sun  dials. 

All  schools  unite  in  the  opinion  that  the  grade  in  the  certificate 
of  maturity  shall  not,  in  general,  depend  upon  the  examination  but 
rather  on  the  performance  of  the  pupil  in  regular  classroom  work. 

HOCHSCHULEN.i 

Pupils  with  appropriate  certificates  of  maturity  may  be  regularly 
admitted  to:  (1)  The  Eidgendsaische  Technische  HochachuU  (Federal 
Polytechnic  School)  in  Zurich;  (2)  a  cantonal  tlcole  d' Inginieurs  in 
Lausanne;  (3)  seven  universities.  In  all  of  these  training  in  advanced 
mathematical  work  is  given. 

(1)  The  Polytechnic  School,  which  is  the  only  Swiss  scholastic  insti- 
tution under  the  direct  supervision  of  the  Federal  authorities,  is  one 
of  the  greatest  institutions  of  its  kind  in  the  world.  It  is  organized 
into  11  sections,  each  with  a  course  of  4  to  8  semesters.  Most  of 
the  students  turn  to  the  engineering  and  chemistry  sections.  But 
somewhat  over  a  score  are  in  the  section  of  mathematics  and  physics. 
The  work  of  this  section  is  supplemented  by  the  general  section,  one 
part  of  which  is  known  as  the  "Mathematisch-naturwissenschaftlich- 
technische  Sektion." 

Scheme  of  lectures  in  the  mathematics  and  physics  section  during  the  first  three  semesters. 


Lecturw.    Exerdses.  CoUdqium. 


1.  8eme8t«r  (34  hoars): 

Higher  mathematics  I  

Analytic  geometry  

DescriptiTe  geometry  

Mathematical  exercises  

X  Semester  (25  hours): 

Higher  mathematics  n...'.  

AppUcations  of  descriptlTe  geometry. . 

Mathematical  exercises  

Mechanics  I  

3.  Semester  (22  hours): 

Higher  mathematics  III  

Geometry  of  position  

Mathematical  exercises  

Mechanics  U  

PhyaicB  (heat)  
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Some  of  the  topics  in  Higher  Mathematics  II-III  are  the  followkig: 
Space  curves,  tangent,  principal  normal,  and  binomial,  osculating 
plane ;  ordinary  differential  equations;  equations  of  the  first  and  ki^ier 
order;  linear  equations  of  any  order;  systems  of  simultaneouB  linear 
differential  equations;  curvilinear  integrals;  Green's  formula  and 
harmonic  functions;  conformal  representation;  Fourier's  series;  ele- 
ments of  calculus  of  variations.  In  analytic  geometry: '  Analytic 
treatment  of  projectivity,  cylinders,  and  cones  of  revolution,  general 
surface  of  second  degree,  focal  conies,  generation  of  ruled  surfaces 
by  projective  pencils.  In  geometry  of  position:  Projective  forms  oi 
the  first,  second,  third,  and  fourth  species. 

From  the  fourth  to  the  eighth  semester  there  is  no  fixed  program 
of  mathematical  work,  but  the  following  courses  are  given  periodi- 
cally: Function  theory,  elliptic  functions,  algebraic  equations,  nmn- 
ber  theory,  differential  geometry,  plane  curves,  algebraic  surfaces. 
During  the  last  two  years,  such  instruction  is  supplemented  by  dis- 
cussions in  the  mathematical  seminary,  and  lectures  on  special 
topics  such  as:  Quadratic  forms,  theory  of  definite  integrals,  theory 
of  transformation  groups,  axioms  of  arithmetic  and  of  geometry,  line 
geometry.  In  applied  mathematics  the  titles  of  some  of  the  courses 
given  in  recent  years  are:  Partial  differential  equations  of  physics, 
cylindrical  and  spherical  harmonics  and  their  applications  in  physics, 
electro-mechanics,  thermodynamics,  celestial  mechanics,  astrophysics, 
map  making,  theory  of  probabilities,  mathematics  of  insurance. 

To  able  students  who  have  assiduously  applied  themselves  to  the 
work  in  a  section  a  diplcnna  is  given  after  succesafid  examination. 
The  examination  comprises  three  parts:  (a)  The  Vordiphmpritfung, 
on  subjects  of  the  courses  of  the  first  three  semesters;  (b)  tiiie  ScMuss- 
diplomprilfangf  on  function  theory,  synthetic  and  analytic  treatment 
of  geometry,  higher  arithmetic  and  algebra,  theoretic  physics  and 
astronomy;  and  (c)  the  Diplomarheitf  or  thesis. 

At  the  polytechnic  school  the  mathematical  student  may  proceed 
to  the  doctor's  degree  in  the  usual  way.  The  standard  for  the  thesis 
is  high. 

(2)  L'Scole  d'lngimeurs,  although  part  of  the  faculty  of  sciences 
of  the  University  of  Lausanne,  has  a  certain  measure  of  autoncnny. 
The  classwork  (39-43  periods  a  week)  of  the  first  four  semesters 
includes  about  the  same  amoimt  of  mathematics  as  in  the  first  three 
semesters  of  the  above-mentioned  section  in  the  Polytechnic.  L'ficole 
gives  diplomas  in  civil,  mechanical,  electrical,  and  chemical  engi- 
neering. 

(3)  The  Swiss  Universities  are  situated  at  Basel,  Zurich,  Bern, 
Geneva,  Lausanne,  Fribourg,  and  Neuchatel.  In  the  winter  semester 
of  1913-14  Zurich  and  Bern  had  the  largest  teaching  staffs  and  the 
largest  number  of  students;  Geneva  came  next. 
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At  the  university  of  Basel  three  types  of  lectures  are  giTen:  (a) 
Introductory  lectures,  (J)  course  lectures,  (c)  special  lectures.  The 
introductory  lectures  consist  of  analytic  geometry  of  the  plane  and  of 
space  (4  hoiurs,  1  semester),  and  differential  and  integral  calcuhis 
(5  hours,  2  semestei:s).  These,  and  some  supplementary  lectures  on 
algebraic  analysis  and  descriptive  geometry,  are  to  prepare  suitably 
for  taking  up  course  lectures  ^  students  who,  though  they  may  have  the 
certificate  of  maturity,  are  not  adequately  prepared  in  mathematics. 
The  course  lectures  treat  of  such  subjects  as  algebra,  function  theory, 
elliptic  functions,  ordinary  differential  equations,  partial  differential 
equations,  linear  differential  equations  of  mathematical  physics,  pro- 
jective geometry,  and  theory  of  surfaces.  The  program  of  the 
special  lectures  is  not  fixed,  but  it  includes  lectxnes  on  elementary 
geometry  and  number  theory  on  accoimt  of  their  application  in 
school  instruction,  and  on  calculus  of  variations  because  of  its  signifi- 
cance in  mathematical  physics. 

Attendance  on  course  lectures,  special  lectures,  participation  in 
seminary  exercises  and  the  preparation  of  a  suitable  thesis  lead  to 
the  doctorate  in  about  ei^t  semesters. 

At  the  Unwersity  of  Bern  there  are  also  three  classes  of  math^ 
ematical  lectins:  (a)  Eight  or  nine  hours  a  week  during  four  semes- 
ters in  preparation  of  candidates  for  positions  as  teachers  in  the 
higher  primary  schools,  the  so-caJled  '^Sekimdar-schulen" ;  (J)  12  or  14 
hours  weekly  during  six  semesters  for  future  secondary  school  teachers 
and  those  who  are  specializing  in  mathematics;  (c)  "free  lectures" 
on  such  topics  as  theory  of  hypei^eometric  series,  selected  chapters 
from  the  theory  of  differential  equations,  non-Eucfidean  geometry, 
calculus  of  variations,  and  method  of  least  squares. 

In  the  courses  for  teachers  in  the  higher  primary  schools,  practical 
gecHnetry,  plane  and  spherical  trigonometry,  descriptive  gecHnetry, 
analytic  geometry,  and  calculus  (2  hours,  2  semesters)  are  taken  up. 

The  subjects  for  the  mathematical  specialist  and  secondary  school 
teacher  inchide:  Definite  integrals  (6  semester  hours),  differential 
equations  (4  semester  hours),  function  theory  (4  semester  hours), 
tiieory  of  determinants  (1  semester  hour),  analytic  geometry  of  space 
(3  semester  hours),  theory  of  higher  plane  curves  (3  semester  hours), 
gamma  functions  (3  semester  hours),  and  Fourier's  series  and  integrals 
(three  semester  hours). 

Examinations  for  secondary  school  teachers  will  be  referred  to 
later.  The  requirements  leading  to  the  doctorate  are  similar  to  those 
in  the  other  universities. 

At  the  Vmversity  of  Oeneva  the  first  two  years  may  be  spent  in 
preparing  for  the  baccalaur6at  ds  sciences  math^matiques,  which  is 
a  sort  of  Hcenee  6&  sciences.   The  examination  for  this  consists  of 


iConne  lectures  are  often  taken  simultaneously  with  introductory  lectures. 
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two  parts,  an  oral  and  a  written.  The  oral  examination  is  on  func- 
tions of  a  real  variable,  series,  theory  of  equations,  plane  and  solid 
analytic  geometry,  descriptive  geometry  and  the  elements  of  pro- 
jective geometry,  differential  and  integral  calculus,  mechanics, 
astronomy,  physics,  physical  geography  and  meteorology,  inorganic 
chemistry,  and  mineralogy.  The  written  examinations  cover  all  of 
the  above-mentioned  subjects  except  the  last  four. 

In  1908  the  university  established  the  certijicat  cCapHtude  d 
Venaeiffnement  des  sciences  dans  les  Stdblissements  secandaires  supSrieurs. 
A  candidate  for  this  certificate  must  (1)  have  the  diploma  of  the 
"bacc^laurfiat"  from  the  university;  (2)  spend  four  semesters  in  fur- 
ther study  at  the  university;  and  (3)  finally  show  himself  well  versed 
in  six  academic  studies.  The  examination  consists  of  two  parts, 
both  of  which  may  be  taken  at  once.  The  first  part  of  the  examina- 
tion is  a  thesis  on  a  theme  selected  from  the  field  of  the  major  subject, 
and  two  trial  lessons  related  to  the  minors.  The  second  part  consists 
of  an  oral  examination  in  the  three  subjects  chosen.  The  major  and 
one  minor  are  selected  from  the  following:  Infinitesimal  analysis, 
algebra  and  higher  geometry,  mechanics,  astronomy,  physics, 
chemistry.  The  third  subject,  or  second  minor,  is  "the  science  of 
education,"  unless  the  candidate  has  the  certificate  of  maturity  from 
the  i>edagogic  section  of  the  gynmasiiuu  in  Geneva,  or  an  equivalent 
certificate,  when  philosophy  or  experimental  psychology  is  substituted 
for  the  science  of  education. 

In  the  oral  examination  some  choice  of  subjects  is  possible.  In 
Infinitesimal  Analysis  two  of  the  foUowii^  subjects  may  be  selected: 
(a)  Theory  of  analytic  functions;  (6)  theory  of  elliptic  functions; 

(c)  differential  equations;  (d)  partial  differential  equations  of  the  first 
order;  (e)  calculus  of  variations;  (f)  introduction  to  mathematical 
physics  (trigonometric  series,  Green's  formula,  etc.).  In  Algebra  and 
Higher  Oeometry  the  examination  covers:  (a)  Theory  of  equations, 
equations  solved  by  square  roots,  applications  in  geometry;  tran- 
scendence of  e  and  t;  (6)  methods  in  geometry;  (c)  infinitesimal 
geometry,  curves  traced  on  surfaces,   applicable  surfaces,  and 

(d)  one  of  the  following:  (i)  Theory  of  algebraic  forms;  linear  trans- 
formations; invariants;  geometrical  applications;  (ii)  notions  on  the 
theory,  of  substitution  groups  and  its  applications  to  the  theory  of 
equations;  (iii)  projective  geometry;  principal  proi>erties  of  conies 
and  quadrics;  study  of  some  transformations;  (iv)  line  geometry; 
ruled  surfaces;  congruences  and  complexes  of  lines.  In  Mechanics 
two  of  the  following  subjects  may  be  selected:  (a)  (General  methods 
for  integration  of  equations  in  mechanics;  (6)  kinematics  and  machin- 
ery; (c)  hydrostatics  and  hydrodjrnamics;  and  (d)  theory  of  elasticity. 
In  Astronomy  the  examination  is  on  practical  astronomy  and  geodesy, 
and  either  spherical  or  theoretical  astronomy. 
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Upon  satisfaction  of  the  usual  requirements,  the  university  also 
confers  the  degree  doctorat      sciences  math^matiques. 

At  the  University  of  Lausanne  a  student  who  has  pursued  certain 
courses  for  four  semesters  may  present  himself  as  a  candidate  for  the 
Licence  ds  sciences  mathfoiatiques  pures.  The  examinations  for 
this  degree  are  oral,  written,  and  practical.  The  oral  covers  differen- 
"  tial  and  integral  calculus;  theory  of  analytic  functions;  elliptic 
functions;  analytic  geometry;  d^criptive  geometry;  geometry  of 
position;  rational  mechanics;  applied  mechanics;  astronomy;  mathe- 
matical physics;  and  selected  chapters  from  analysis,  geometry, 
and  analytic  mechanics. 

The  written  examination  consists  of  three  tests  in  analysis, 
geometry,  and  mechanics.  The  practical  examination  is  a  geometric 
drawing  (6pure). 

The  Licence  ^s  sciences  physiques  et  math6matiques  is  given  under 
similar  conditions.  At  the  University  of  Lausanne  the  degree  of 
doctorat  is  sciences  is  also  conferred. 

I  have  already  referred  to  the  "  6cole  d'ing6nieurs"  connected  with 
this  university. 

According  to  the  organization  of  the  University  of  Frihourg,  the 
diploma  Licence  ds  sciences  math6matiques  is  awarded  to  students 
who  have  attended  and  have  taken  part  in  the  practical  exercises  of  a 
Hochschule,  for  not  less  than  eight  semesters  (two  at  least  at  Fri- 
boiu'g),  and  have  passed  successful  examinations  in  four  subjects: 
(a)  Differential  and  integral  calculus,  including  the  theory  of  definite 
integrals,  of  differential  equations,  and  of  differential  geometry;  and 
(6)  jEtnalytic  and  synthetic  geometry.  The  other  two  subjects  can  be 
chosen  from  c^)  fimction  theory  and  di)  higher  algebra,  or  experi- 
mental physics  and  analytic  mechanics,  or  c,)  experimental  physics 
and  mathematical  physics. 

The  degree  doctor  philosophiae  naturalis  is  also  conferred  at 
Fribourg. 

SECONDARY  SCHOOL  TEACHERS. 

For  secondary  school  teachers  in  Switzerland  there  are  no  fixed 
examinations  similar  to  those  for  teachers  in  primary  schools.  Nor 
are  there  colleges  for  training  such  teachers,  although,  as  we  have 
seen,  the  University  of  Geneva  has  a  pedagogic  department.  'For 
most  of  the  teaching  positions  in  the  secondary  schools  (Mittelschulen) 
the  majority  of  the  cantons  demand  that  the  candidate  shall  have 
completed  a  Hochschule  course  of  four  or  five  years.  Such  are  the 
demands,  for  example,  in  the  Canton  of  Fribourg  where  the  Licenti- 
(Usdipldme  is  necessary,  and  in  the  Canton  of  Geneva  with  its  ceriijicat 
d^aptihide  d  Venseignement  des  sciences  dans  les  Stahlissernents  secon- 
daires  sup6rieurs.  Those  candidate  with  a  record  of  but  two  years 
in  a  Hochschule  can,  usually,  only  be  appointed  as  teachers  in  the 
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lower  classes  of  the  better  secondary  schools.  As  an  exception, 
however,  according  to  a  law  of  1908  for  the  Canton  Vaud,  the  licence 
certificate,  which  a  candidate  may  secure  after  two  years  at  the 
Uniy«:sity  of  Ijausanne,  is  the  only  necessary  preparation  for  a 
teacher  in  the  secondary  schools.  Students  with  a  diploma  from  the 
ficole  d'Ing6nieurs  with  its  two-year  mathematical  course  are  also 
in  demand. 

Several  Cantons  prefer  that  prospective  teachers  who  have  com- 
pleted their  studies  shall  have  been  engaged  for  several  semesters  as 
assistants  in  the  Technische  Hochschule;  others  prefer  candidates 
who  either  before  or  after  university  studies  have  taught  in  one  of 
the  lower  school  grades.  And  still  others  have  recently  made  some 
appointments  to  mathematical  positions  in  Reakchulcn,  of  candidates 
holding  engineering  diplomas;  not  so  much  because  of  the  lack  of 
well-trained  mathematical  teachers  as  on  accoimt  of  the  desire  to 
emphasize,  in  the  instruction,  the  applications  of  mathematics.  But 
whatever  the  basis  may  be  upon  which  the  sdection  of  secondary 
teachers  is  made,  the  standard  is  sure  to  be  of  a  high  order  of  its  kind. 

At  this  place  further  comment  should  be  made  with  regard  to  work 
at  the  University  of  Bern.  We  have  noted  the  six  semester  course 
for  the  oral  and  written  Patentprilfungen  von  Kandidaten  des  hSheren 
Lehramts.  According  to  regulations  of  1907-1911,  the  corresponding 
diploma  entitles  men  to  give  instruction  in  the  higher  classes  of  the 
gymnasia.  This  diploma  implies  that  the  possessor  has  had,  in 
addition  to  class  instruction  in  mathematics  and  pedagogy,  at  least 
four  weeks  of  practical  experience  in  listening,  or  giving  instruction 
to  higher  classes  in  the  gymnasia. 

For  more  than  a  decade  past  the  Verein  SchAoeizerUcher  MiUhe- 
matiJclehrer  (Sociiti  suisae  des  profesaeurs  des  fnathimatiques)  has  been 
a  source  of  inspiration  to  teachers  through  the  opportunities  which  it 
offers  both  for  social  intercourse  and  exchange  of  ideas,  and  for 
methodic  organization  leading  to  advances  in  instruction  of  the 
science.  The  feeling  is  very  general  among  members  of  this  organi- 
zation that  the  preparation  of  secondary  school  teachers  should 
always  include  adequate  professional  training  by  means  of  courses 
in  psychology  and  pedagogy  at  the  imiversity,  for  example,  and  by 
means  of  actual  teaching  in  schools. 

As  to  the  remimeration  of  secondary  school  teachers,  in  the  Canton 
of  Zurich  in  1900  the  salaries  ranged  from  about  $780  to  about 
$1,460.  The  head  (roktor)  of  the  secondary  school  is  chosen  from  the 
staff.  He  serves  for  a  period  of  three  years  and  may  be  reelected. 
In  Bern  the  ordinary  teacher  (26-31  hours  a  week)  would  receive 
about  $750.  Increases  in  salary,  amounting  to  about  $60  each  are 
made  at  the  end  of  4,  8,  and  12  years  of  service. 
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The  range  of  pensions  for  secondary  schools  in  Zurich,  in  1893,  was 
from  $200  to  $600  annually.   More  recent  information  is  not  available. 


H.  FEHR,  L*Bn»eignement  mathhnatique  en  Suisse,  Commission  internationale  de 
PEnseignement  Matii^matique.  Rappc^de  la  Sous-Commission  Suisse  publi6i 
BOUB  la  direction  de  H.  Fc^  avec  la  collab<Nration  de  MM.  Badertscher,  K. 
Brandenberger,  L.  Crelier,  J.  H.  Graf,  M.  Grossmann,  E.  GKibler,  M.  Lacombe, 
K.  Matter,  L.  Morf,  F.  Scherrer,  J.  Stdcklin.  Bale  et  Geneve,  Georg  A  O*, 
1012.   704  pp. 

H.  FEHR,  '^Les  math^matiques  dans  Tenseignement  secondaire  en  Suisse." 

L'lhmigriementma^hnmtiqtie,  tome  10, 1908,  pp.  285-296. 
A.  MORGAN,  ''The  Training  and  Status  of  Primary  and  Secondary  Teachers  in 

Switzerland/'  Special  Reports  on  Educational  Subjects,  vol.  8,  London, 

Board  of  Education,  1902,  pp.  177-261. 
R.  L.  MORANT,  "The  National  Organization  of  Education  of  all  grades  as  practiced 

in  Switzerland."  Special  Reports  <m  Educational  Subjects,  vol.  3,  London, 

1898,  pp.  1-62. 
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Like  Germany  and  other  federated  States,  the  United  States  has 
no  national  system  of  education.  It  is,  however,  a  notable  fact  that 
the  educational  systems  in  the  48  States  and  Commonwealths  of  the 
country  are  all  constructed  on  the  same  general  lines,  and  that  the 
differences,  although  of  local  importance,  are  of  a  minor  character 
when  the  sjrstems  are  viewed  as  a  whole. 

In  each  State  one  finds  that  the  pupil  normally  passes  in  order 
through:  (1)  The  kindergarten,  where  the  pupils  are  from  3  to  5  years 
of  age;  *  (2)  the  elementary  school,  which  has  an  eight-year  course 
for  pupils  6  to  13  years  of  age;  (3)  the  secondary  school  or  high  school, 
with  a  four-year  course  for  pupils  of  14  to  17  years;  (4)  the  college 
or  institution  of  collegiate  rank,  for  students  from  18  to  21 ;  and  then 
on  to  (5)  the  university  or  institution  of  university  rank. 

The  American  secondary  school,  unlike  similar  schools  in  Europe, 
takes  the  pupils  at  14,  on  the  completion  of  an  elementary  course 
covering  8  years.  This  is  due  in  part  to  the  earlier  establishment  of 
elementary  schools  which  aimed  to  give  a  general  education  extend- 
ing in  some  cases  to  9  or  even  10  years.  High  schools  are  now  very 
important  establishments  in  the  educational  system  of  the  country, 
and  the  increase  in  their  nimiber  in  recent  years  is  enormous.  In 
1910-11  the  nimiber  of  ''accredited  secondary  schools"  in  the  United 
States  was  12,213.  In  1913-14  this  nimiber  had  increased  to  13,714.' 
By  an  ''accredited  secondary  school"  is  meant  one — 

which  is  equipped  to  prepare  students  for  coUeges  requiring  at  least  14  units  *  for 
imconditional  admission  and  which  has  been  investigated  and  approved  for  this 
purpose  by  one  of  the  foUowing  agencies:  A  State  officer  of  education,  a  university  at 
college  inspector  or  committee  on  admissions,  or  an  officer  or  committee  of  an  accred- 
iting association. ' 

This  standard  imposes  slight  restrictions  on  the  latitude  of  the 
program  of  study,  so  that  it  is  quite  impossible  to  indicate  a  program 
in  any  wise  representative  for  even  a  large  proportion  of  high  schools 
in  the  country.   But  it  may  be  worth  while  to  give  (1)  a  single  pro- 

1  As  different  phases  of  mathematical  Instruction  and  Its  problems  in  the  United  States  have  already 
received  detailed  treatment  in  reports  of  the  International  Commission  on  the  Teaching  of  Mathematics 
published  by  the  Bureau  of  Education,  this  sketch  is  added  mainly  for  the  sake  of  completeness.  U  is 
intended  merely  to  emphasize  some  outstanding  features  and  to  give  supplementary  isformaUoo. 

t  Here  and  in  what  follows  I  shall  assume  that  the  normal  lower  hmlts  of  age  at  the  beginning  of  each 
year  are  considered. 

s  8.  P.  Capen,  Accredittd  Seamdarf  School*  (Bu.  of  Educ,  Bui.,  1916,  No.  20).  Washington,  1916,  p.  7. 

4  <«A  unit  represents  a  year's  study  in  any  subject  in  a  secondary  sdiool,  constituting  approximately  a 
quarter  of  a  full  year's  work."  This  statement  takes— <1)  the  four-year  high-school  coarse  as  a  basis  and 
assumes  that  (2)  the  length  of  the  school  year  is  from  36  to  40  weeks;  that  (3)  a  period  is  from  40  to  00  minutes 
in  length;  and  that  (4)  the  study  is  pursued  four  or  Ave  perio  Is  a  week. 

»S.  P.  Capen,  Accredited  Secondarjf  Sdtoolt  (Bu.  of  Educ.,  Bui.,  1916,  No  20),  Washington,  1916»  p.  7. 
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gram,  and  this  of  a  well-known  school  founded  over  270  years  ago; 
and  (2)  illustrations  of  the  variations  of  accrediting  agencies.'  These 
illustrations  roughly  indicate  the  relative  importance  in  which  sub- 
jects are  regarded  by  large  groups  of  schools. 

(1)  The  program  selected  is  that  (without  Greek)  of  the  Koxbury 
Latin  school  in  1915-16.  The  course  of  study  there  is  designed  to 
afford  training  for  boys  between  the  ages  of  about  12  and  18  and  to 
qualify  those  who  complete  it  to  enter  Harvard  College,  or  other 
colleges  or  scientific  schools,  hke  the  Institute  of  Technology.*  The 
entering  students  are  in  the  sixth  class,  those  graduating  in  the  first. 
The  work  covered  in  the  fourth,  third,  second,  and  first  classes  is  that 
which  corresponds  to  the  typical  high-school  course.  The  numbers 
in  the  different  colunms  are  class  periods  of  40  to  45  minutes. 
Class  periods  in  the  Roxbury  Latin  School,  1915-16. 


Subjects. 


Sixth 


Fifth 
dass. 


Fourth 
clam. 


Third 


Second 


First 
class. 


Total. 


Per- 
cent- 
age. 


En 

Fr«Doh... 
German.. 


190 
190 


152 
190 
190 


152 
190 
190 


114 


114 

228 
162 
190 
114 


70 
190 
152 
190 
114 


114 
190 
190 
190 


Hytboloey  

gwapfiy  

Physics  

ClMmistry  

Elementary  science  

Trigonometry  and  solid  geometry. 

Plane  gecnnetry  

Ataebra  

Arithmetic.  


76 


228 
228 


Wilting. 
Drawing.. 

Gymnastic: 
Uuski  


114 
76 
76 
76 


76 

iu 

■'76 


152 


190 


152 


798 
1,178 
874 
570 
342 

88 

76 
228 
228 

76 
152 
266 
842 
228 

76 
152 
152 


13.7 
20.3 
15.0 
9.8 
5.9 
.7 
1.3 
3.9 
3.9 
1.3 
2.6 
4.6 
5.9 
3.9 
1.3 
2.6 
2.6 
.7 


Total. 


912 


912 


950 


912     1,292  5,814 


100.0 


(2)  The  range  of  work  accepted  by  accrediting  agencies  is  shown 
by  the  following  illustrations: 

(a)  The  College  Entrance  Examination  Board  recognizes  the  fol- 
lowing subjects  as  permissible  in  a  standard  high-school  course: ' 


Units.4 

Spamsh   2 

History   4 

Science   6 

Drawing   1 

Music   2 


Units.* 

English,  up  to   3 

Mathematics  •   4i 

Latin   4 

Greek   3 

French   4 

German   4 

1  For  a  discnssinn  of  entrance  to  college  by  examination  see  "  Examinattofu  in  maihemaiia  other  than 
OoM  utbp  the  teacher  for  ki»  own  classes."  International  Commission  on  the  Teaching  of  Mathematics. 
(Ba.  of  Educ,  Bui.,  1911,  No.  8.)  Washington,  1911. 

s  Quinquennial  catalogue  Roxbury  Latin  School,  1915-16. 

*Collega  Entrance  Examination  Board.  Document  68,  New  York,  Tec.  1, 1914,  pp.  11-12. 

*  In  each  case  the  number  of  units  given  is  the  maximum  nimiber  which  can  be  taken  in  the  corresponding 
rabfect.  In  mathematics  credit  may  be  obtained  for  any  number  of  half  units  up  to  nine. 

*  Throe  quinquennial  volumes  of  "Examination  Questions  in  Mathematics"  of  this  board  have  been 
published  in  Boston.  One  volume  is  for  the  period  1901-1905,  another  for  1906-1910,  the  tbh*d  for  1911-1915. 
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Units.* 

Vocatdonal  subjects  (made  up  of  the 

following)  ,   J-4 

Business  arithmetic   i 

Business  law   i 

Bookkeeping  1  -2 

Stenography  and  typewriting- . .  1  -2 

Freehand  drawing   2 

Mechanicfld  drawing   2 

Shopwork   2 

Modeling  and  wood  carving   1 

Domestic  art  and  science,  up  to . .  4 


(5)  In  contrast  to  this  schedule  there  are  State  universities  and 
privately  endowed  institutions,  like  Leland  Stanford  Junior  Univer- 
sity, which  permit  a  wide  range  of  electives.  The  University  of 
Minnesota,  for  example,^  accepts  the  following: 

Units.* 

English   3-4 

Mathematics   2  -3^ 

Latin   2-4 

Greek   2 

French   1  -4 

German   1  -4 

Spanish   1  -4 

Scandinavian   1  -4 

History  and  social  science   J-7 

Natural  science   i-6 

Agriculture   1-4 

Normal  training  subjects   1  -3 

(c)  Finally,  it  may  be  of  interest  to  give  a  composite  picture  of 
class  work  in  the  15  States  of  the  North  Central  Association  (Colorado, 
Illinois,  Indiana,  Iowa,  Elansas,  Michigan,  Minnesota,  Missouri,  Mon- 
tana, Nebraska,  North  Dakota,  Ohio,  Oklahoma,  South  Dakota,  and 
Wisconsin).  The  percentage  of  units  given  in  the  different  subjects 
of  the  high  schools  of  these  States  in  1913-14  was  as  follows: '  English 
(13.1),  Latin  (11.6),  history  (9.5),  conmiercial  (9.2),  German  (8.5), 
algebra  (5.2),  geometry  (4.8),  manual  training  (4.7),  physics  (3.3), 
domestic  science  (3),  chemistry  (2.6),  cooking  (2.5),  drawing  (2.5), 
sewing  (2.4),  normal  subjects  (2.4),  agriculture  (2.0),  botany  (2.0), 
French  (1.7),  physical  geography  (1.7),  music  (1.6),  civics  (1.5),  physi- 
ology (1.2),  zoology  (0.9),  education  (0.8),  other  subjects  (1.4). 

After  completing  his  high-school  course  our  future  teacher  in  one 
of  the  secondary  schools  must  of  necessity  take  a  college  course. 
There  are  upward  of  800  so-called  "colleges"  and  "universities"  in 
the  United  States,  but  many  of  these  are  really  secondary  schools. 
In  1908-9  there  were  only  261  colleges  which  had  100  collegiate 
students  enrolled  in  the  four  regular  college  classes,  or  which  had  an 
endowment  to  the  amoimt  of  $100,000.*  There  are  about  40  endowed 
and  40  State  universities'  in  the  United  States.  The  student  who 
wishes  to  go  to  one  of  the  chief  university  mathematical  centers  would 

1  niustratioii  given  by  Capen  (I.  c). 

tin  each  case  the  number  of  onits  given  is  the  maximum  number  which  can  be  taken  in  the  carr»- 
sponding  subject. 

•  Q.  8.  Counts,  A  Shtd^  ofOU  CoJUQtt  and  High  StkooU  tn  (he  North  Centnl  Attodatkm.  (Bo.  of  Bdoc. 
BoL,  1016,  No.  6.)  Washington,  1915,  p.  116.  See  also  the  association's  "investigation  into  the  status  of 
the  teaching  of  almost  all  subjects  appearing  in  the  secondary  schools,  programs  of  study,"  by  L.  V.  Kook. 
The  Adminittration  of  SeeondarV'Sehool  Uniti,  Supplementary  Educational  Mooogn^>hs,  University  of 
Chicago,  vol.  1,  No.  8,  July,  1917. 

« Monroe's  Cpclopedia  cf  Edueation,  vol.  2,  p.  74. 

•  There  are  also  about  50  State  coUeges.  See  StaUttiet  tf  StaU  UnivereitUs  and  StaU  CbU«yes  (Bo.  of 
Educ,  BuL,  1917,  No.  65),  Washington,  1918. 
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probably  select  one  of  the  following:  Harvard,  Chicago,  Illinois^ 
Princeton,  or  Columbia. 

The  college  course  leads  to  the  degree  of  A.  B.,  Sc.  B.,  Litt.  B., 
Ph.  B.,  or  some  other  degree  of  similar  rank,  but  the  title  alone  does 
not  convey  a  very  definite  idea  of  achievement.* 

As  to  work  leading  to  the  degree  of  A.  B.,  some  colleges  do  not 
require  any  courses  in  mathematics;  others  require  higher  algebra, 
solid  geometry,  plane  and  spherical  trigonometry,  plane  and  solid 
analytic  geometry,  calculus  and  differential  equations.  But  the 
normal  requirement  is  a  three-hour  semester  course  in  each  of  the 
subjects:  (1)  Higher  algebra,  or  (2)  solid  geometry,  and  (3)  plane 
trigonometry.'  If  our  undergraduate  student  wishes  to  proceed  in 
mathematics  beyond  the  required  work,  the  opportimities  for  doing 
so  vary  widely  with  different  colleges.  In  one  none  but  required 
courses  in  mathematics  are  offered;  in  another  so  many  courses  in 
mathematics  are  offered  that  under  the  elective  system"  there  in 
vogue  it  would  be  possible  for  the  student  to  elect  the  major  part 
of  the  courses  he  takes  for  his  degree  from  those  given  by  the  depart- 
ment of  mathematics. 

THE  TRAINING  OF  TEACHERS  FOR  SECX>NDART  SCHOOLS. 

But  before  going  into  this  question  more  particularly  let  us  con- 
sider how  a  student  who  is  taking  a  college  course  may  definitely 
prepare  himself  to  be  a  high-school  teacher.  To  get  a  broad  view 
of  the  question,  we  should  recall  the  ''joint  reconmiendations  of  the 
committee  of  seventeen  on  the  professional  preparation  of  high-school 
teachers,"  adopted  by  the  National  Education  Association. 

The  committee  on  the  preparation  of  high-school  teachers  recommend: 
L  That  the  academic  preparation  include  the  following  elements: 

A.  A  detaUed  and  specialized  study  of  the  subjects  to  be  taught.  The  program 
of  studies  selected  by  each  student  should  include  work  in  subjects  out- 
side of  those  in  which  he  is  making  special  preparation,  sufficient  to  give 
some  insight  into  different  fields  of  knowledge  and  to  avoid  the  dangers 
of  ovenpecialization. 

B.  One  or  more  subjects  from  a  group  including  history,  economics,  and 
sociology,  which  will  give  the  teacher  a  proper  outlook  upon  the  social 
aspects  of  education. 

C  A  course  in  general  psychology  and  at  least  one  from  a  group  of  subjects 
including  history  of  philosophy,  logic,  and  ethics,  which  will  give  the 
teacher  a  proper  outlook  upon  education  as  the  development  of  the 
individual. 

1  In  1911  the  Boreao  of  Edncation  published  an  interesting  CUutifteation  c/  Unhertitia  and  CoUeget  with 
Miference  to  B9ekeUfr*t  Vegreet,  The  author,  Dr.  K.  C.  Baboock,  a  specialist  in  the  boreaa,  divided  the 
InstltatiaDS  into  four  classes.  The  first  and  highest  class  he  defined  as  '^Institutiont  whose  graduates 
would  ordinartly  be  able  to  take  master's  degree  at  any  of  the  larger  graduate  sdiools  in  one  year  after 
reoelTlng  their  bachelor's  degree,  without  necessarily  doing  more  than  the  amount  of  work  regularly  pre* 
scribed  for  such  higher  degree."  In  the  first  class  were  only  16  State  and  44  endowed  and  private  institu- 
tions. See  also  Rep.  of  U.  S.  Commis.  of  Educ.  for  1914,  vol.  1,  Washington,  1915,  p.  168. 

t  Compare  XMergmiuaU  Work  in  Maihematks  in  ColUget  of  Liberal  Am  and  Univertities.  International 
Conmission  on  the  Teaching  of  Mathematics.  (Bu.of  £duc.,Bul.,1911,  No.7.)  Washington,  1911« 
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II.  That  definite  study  be  given  to  each  of  the  following  subjects, 'either  in  separate 
courses  or  in  such  combinations  as  convenience  or  necessity  demands: 

A.  History  of  education. 

1.  History  of  general  education. 

2.  History  of  secondary  education. 

B.  Educational  psychology  with  emphasis  on  adolescence. 

C.  The  principles  of  education,  including  the  study  of  educational  aims. 

values,  and  processes.  Courses  in  general  method  are  included  under  this 
heading. 

D.  Special  methods  in  the  secondary-school  subjects  that  the  students  expect 
to  teach. 

E.  Organization  and  management  of  schools  and  school  systems. 

F.  School  hygiene. 

III.  That  opportunity  tor  observation  and  practice  teaching  with  secondaiy  pupils 
be  given. 

The  committee  recognizes  the  difficulties  involved  in  this  recommendation, 
but  believes  that  they  are  not  insurmountable.  Aach  of  the  following  plans 
has  proved  successful  in  some  instances: 

A,  The  maintenance  of  a  school  of  secondary-school  grade  that  may  be  used 
for  observation  and  practice. 

B.  Affiliation  with  public  or  private  high  schools  so  situated  geographically 

that  practice  teaching  can  be  done  without  interfering  with  other  work  of 
the  college  course. 

In  addition  to  the  above,  the  committee  suggests  that  where  competent 
critical  supervision  is  possible,  cadet  teaching,  in  schools  more  remotely 
situated,  may  be  attempted.  In  such  cases,  a  teacher's  diploma  might  be 
granted  after  a  year's  successful  work  as  a  cadet  teacher. 

IV.  That  the  minimum  requirement  for  a  secondary-school  teacher  be  graduation 
from  a  college  msdntaining  a  four-year  course  and  requiring  four  years  of  high- 
school  work  for  admission,  or  from  an  institution  having  equivalent  requirements 
for  admission  and  giving  equivalent  academic  scholarship. 

A  year  of  graduate  work  divided  between  academic  and  professional  subjects 
is  desirable.  Discussions  of  the  relative  value  of  college  and  normal  schools  far 
secondary -school  teachers  are  to  be  found  in  the  references  below.* 

V.  That  the  study  of  subjects  mentioned  under  II  be  distributed  through  the  last 

two  years  of  the  college  course. 

The  proportional  amount  of  time  given  to  these  subjects  will  vary  with  local 
conditions,  but  an  irreducible  minimum  is  one-eighth  of  the  college  course. 
They  should  be  preceded  or  accompanied  by  the  subjects  mentioned  in  I  B,  C. 
Reconunendations  as  to  the  amount  of  time  given  to  particular  courses  will  be 
found  in  several  of  the  accompanying  papers.' 

It  will  now  be  illuminating  to  consider  in  detail  a  definite  scheme 
involving  practice  teaching  in  a  manner  which  has  won  high  praise 
from  prominent  authorities  in  recent  writings.*  I  refer  to  the  pioneer 
system  at  Brown  University,  in  Providence,  R.  I.,  where  it  has  been 
in  operation  for  over  20  years.   The  fimdamental  principles  of  the 

1  Olyen  on  p.  638,  Proc.  Nat.  Ed.  Assoc.,  1007. 

>8m  tlM  report  in  Proc.  Nat.  Ed.  Anoc.,  1907,  pp.  621-^. 

*  J.  F.  Brown,  The  training  of  teaehert  for  teconiary  tchooU  in  Oermanf  and  the  United  Statee,  New  York 
1911,  p.  242f.  W.  S.  Learned,  The  Oberlehrer,  A  study  of  the  social  and  professional  evolution  <^  the  Oemum 
sehoolnwstcr,  (Harvard  Studies  in  Education,  Vol.  I).  Cambridge,  Mass.,  1914,  p.  1311, 
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scheme  which  has  been  advocated  as  worthy  of  wide  acceptance  have 
been  summarized  by  Prof.  Jacobs  as  follows:^ 

1.  Practice  teaching  should  be  open  only  to  graduate  students;  that  is,  students 
who  hold  a  bachelor's  degree.  This  rule  is  inflexible  and  has  never  been  broken. 
Brown  University  looks  askance  upon  the  custom  which  has  developed  of  including 
practice  teaching  and  extended  professional  preparation  as  a  part  of  the  four  years' 
work  for  the  first  college  degree  and  regards  it  as  a  lowering  of  standards.  It  holds 
that  a  fifth  year  of  coU^e  work  is  necessary  to  the  proper  preparation  of  secondary- 
school  teachers. 

2.  Practice  teaching  should  be  under  actual  schoolroom  conditions.  Hence,  Brown 
University  uses  for  its  practice  teaching  the  public  and  private  secondary  schools  of 
the  city  of  Providence  and  neighboring  cities  and  towns. 

3.  Practice  teacliing  should  include  the  continuous  instruction  and  control  of  a 
class  for  a  long  period.  At  Brown  University  the  amount  of  practice  teaching 
required  varies  from  a  minimum  of  5  periods  a  week  to  15  periods  a  week  for  one  year. 
Student  teachers,  teach  very  few  classes,  but  they  teach  them  continuously  for  a 
semester  or  a  year.  After  mcmy  trials  it  has  been  found  best  to  limit  the  student 
teachers  to  one  or  two  subjects.  To  give  a  few  sporadic  lessons  before  a  class  is  one 
thing;  to  teach  a  subject  continuously  is  quite  another  matter. 

4.  Practice  teaching  must  be  under  the  continuous  direct  or  indirect  supervision 
of  an  experienced  teacher  who  knows  the  school,  the  class,  and  the  detailed  progress 
of  the  subject  taught.  Hence,  all  supervising  teachers  at  Brown  University  are 
selected  frcon  the  experienced  teachers  of  the  schools.  EJach  student  teacher  has  one 
supervising  teacher,  and  each  supervising,  teacher  one  student  teacher.  The  work 
is  strictly  individual. 

5.  Practice  teaching  must  be  closely  correlated  with  the  university  work.  At 
Brovm  University  supervising  teachers  are  selected  by  the  university  and  paid  a 
small  remuneration.  Each  student  teacher  is  visited  once  a  week  by  the  professor 
in  charge  of  the  practice  teaching,  and  private  conferences  are  held.  He  also  meets 
once  a  week  in  a  general  conference  all  the  student  teachers.  Plan  books  for  the  past 
week  are  presented  and  discussed  and  later  returned  to  the  student  teachers.  Student 
teachers  are  at  the  same  time  pursuing  other  courses — (1)  in  education,  a  course  in 
secondary  education  and  a  seminary  in  current  educational  problems,  and  (2)  in 
departments  allied  with  the  subjects  they  are  teaching. 

Student  teachers  who  teach  more  than  five  periods  a  week  usually  receive  some 
remuneration  for  their  work  from  the  school.  In  the  case  of  the  city.of  Providence 
this  is  provided  for  by  an  agreement  between  the  university  and  the  city  of  Provi- 
dence. In  other  cases  it  is  arranged  as  the  cases  arise.  Student  teachers  who  have 
shown  themselves  efl5cient  are  assigned  other  classes  under  supervision.  For  this 
work  they  receive  remuneration.  The  work  then  becomes  closely  similar  to  what 
is  known  as  "part-time  work"  in  vocational  education.  The  work  at  Brown  Uni- 
verrity,  however,  long  antedates  the  vocational  ''part-time  work." 

Graduate  students  who  are  admitted  to  the  practice  teaching  at  Brown  University 
usually  have  taken  as  undergraduates  four  semester  courses  in  education.  These 
courses  are:  History  of  education,  principles  of  education,  educational  psychology, 
and  general  method.  In  the  last  course  there  is  some  systematic  work  in  observa- 
tion and  some  teaching  of  the  class  by  members  of  the  class.  For  this  last  purpose 
the  class  is  divided  into  sections  of  about  10  each.  The  student,  then,  who  is  ad- 
mitted to  the  graduate  practice  teaching,  is  not  a  mere  novice,  but  one  who  has 
already  had  some  experience. 

6.  The  last  principle  is  one  which  is  fundamental  and  appears  in  all  of  the  work. 
Practice  teaching  must  not  be  an  injury  to  the  school  or  to  the  pupil,  but  rather  a 


1  School  and  Sodeiy,  Apr.  8, 1916,  vol.  3,  p.  $34, 
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benefit.  Hence  the  student  teacher  is  called  upon  freely  to  assist  the  supervising 
teacher  or  the  principal  of  the  school  in  doing  a  limited  amount  of  cleiioal  work, 
work  with  individual  pupils,  or  other  work  which  can  be  assigned  with  profit  to  the 
studrat  teach^  and  to  the  school  alike.  The  student  teach^  becomes,  to  all  intents 
and  purposes,  a  part  of  the  school  staff,  subject  to  regulations  as  other  teachers  and 
wOTking  as  the  other  teachers  are,  in  harmony  with  ^e  general  purposes  and  spirit 
of  the  school.  The  work  of  the  student  teacher  is  frequently  sd-peiior  to  that  of  many 
of  the  regular  teachers.  He  has  more  time  for  preparation  and  individual  work 
with  pupils  and  frequently  more  enthusiasm. 

But,  quite  apart  from  these  general  requirements  for  all  teachers, 
the  department  of  mathematics  at  Brown  University  lays  down  a 
minimum  course  of  study  which  it  requires  students  who  are  pros- 
pective teachers  of  mathematics  to  take  if  they  wish  the  backing  of 
the  department  in  starting  on  their  careers.  In  outline  the  course 
is  as  foUows:  Plane  trigonometry  (3  semester  hours),  higher  algebra 
(3),  solid  geometry  (3),  plane  analytic  geometry  (4),  differential  and 
integral  calculus  (8),  teachers'  course  in  algebra  (6),  and  teachers' 
course  in  geometry  (6).  The  teachers'  course  in  algebra  constitutes 
an  introduction  to  some  of  the  concepts  of  modem  analysis.  Among 
the  topics  treated  are:  The  nmnber  system  with  special  refermce  to 
irrational  numbers,  limits,  infinite  series,  the  fundamental  operations, 
and  determinants. 

In  the  teachers'  course  in  elementary  geometry  the  student  is  taught: 
Methods  for  attacking  EucUdean  problems;  discussions  of  famous 
problems;  the  existence  of  transcendental  numbers  and  the  proofs  of 
the  transcendence  of  e  and  ir ;  means  of  rigorous  discussion  of  the  more 
delicate  and  difficult  parts  of  the  subject,  such  as  the  systems  of 
axioms;  something  about  (a)  the  history  and  literature  of  elementary 
geometry;  (&)  the  most  important  French,  German,  and  Italian  texts; 
and  (c)  non-Euclidean  geometry. 

The  students  are  also  urged  to  take  a  year  each  (three  hours  a  week) 
in  physics  and  chemistry,  in  addition  to  the  courses  in  education  and 
psychology  referred  to  above.  For  the  A.  B.  degree  they  are  required 
to  take,  also,  12  hours  in  rhetoric,  composition,  and  English  litera- 
ture; 6  hours  in  European  history;  6  hours  in  economics  and  either 
social  or  poUtical  science.    Other  courses  are  elective. 

Students  preparing  to  teach  in  secondary  schools  constantly  elect 
further  mathematical  work,  such  as  (1)  the  two-hour  course  in  differ- 
ential equations;  (2)  the  six-hour  course  in  theory  of  functions  of  a 
real  variable  (text,  first  part  of  Goursat-Hedrick's  Mathematical 
Analysis) ;  (3)  the  six-hour  course  in  functions  of  a  complex  variable 
(text,  Pierpont's  or  Burkhardt-Rasor's  work);  (4)  six-hour  course 
in  differential  geometry  (text,  latter  part  of  Goursat-Hedrick's  woric 
and  Gauss's  memoir) ;  (5)  six-hour  course  in  projective  geometry;  (6) 
three-hour  course  in  sohd  analytic  geometry;  (7)  three-hour  course 
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in  tangential  coordinates  (French  text  by  Papelier);  (8)  three-hour 
course  in  algebra  (German  text  by  Weber,  Band  1). 

In  the  United  States,  as  in  Germany,  the  general  courses  in  colleges 
and  uniyersities  have  exerted  more  potent  influences  in  molding  teach- 
ers of  secondary  schools  than  any  courses  in  professional  training. 
All  the  better  secondary  schools  now  require  that  newly  appointed 
teachers  shall  be  coUege  graduates.  Moreover,  the  ideals  embodied 
in  the  report  of  the  committee  of  seventeen  are  rapidly  becoming  gen- 
erally accepted  and  have  led  to  yet  higher  standards  on  the  part  of 
many  schools  of  the  best  type. 

From  the  Atlantic  to  the  Pacific  there  is  constant  development  of 
schools  of  education,  and  the  greatest  in  the  country  are  associated 
with,  or  integral  parts  of,  universities.  Perhaps  the  School  of  Peda- 
gogy of  New  York  University,  Teachers  College  of  Columbia  Univer- 
sity,^ and  the  School  of  Education  at  the  University  of  Chicago  are 
the  most  prominent — the  last  two  being  the  only  schools  of  the  type 
organized  for  research  work  in  the  teaching  and  history  of  mathe- 
matics leading  to  the  degrees  of  A.  M.  and  Ph.  D. 

Another  great  source  of  benefit  and  training  to  secondary-school 
teachers  is  the  opportunity  offered  by  the  recent  imparalleled  devel- 
opment of  summer  schools.  In  1913,  in  a  group  of  29  university 
summer  schools,  282  courses  of  the  character  of  professional  courses 
in  education  were  offered.'  Such  courses  are  especially  valuable  in 
inspiring  those  teachers  who  desire  to  continue  their  studies  during 
vacations. 

The  enormous  increase  in  the  number  of  high  schools  during  the 
past  20  years  makes  the  problem  of  training  teachers  for  them  a 
serious  one.  While  the  State  normal  schools  •  throughout  the  coim- 
try  deal  effectively  with  the  problem  of  preparing  teachers  for  ele- 
mentary schools,  the  training  of  high-school  teachers  is  a  small  part 
of  the  work  of  a  few  of  the  schools.  In  no  case  can  this  training  be 
considered  adequate  from  the  point  of  view  of  the  standard  set  by 
the  ''Committee  of  Seventeen."  But  apart  from  normal  schools, 
although  in  practice  this  standard  is  fully  maintained  in  such  a 
State  as  Rhode  Island,  for  example,  there  and  in  every  other  State 
except  CaUfomia  the  legal  requirements  for  certification  of  high- 
school  teachers  are  not  conamensTirate  with  that  standard.* 

1  The  Teachers  College,  Columbia  University,  was  changed  into  a  graduate  school  In  1914. 

*  Rep.  <d  V.  S.  Conunis.  of  Educ.  for  1913.  Washington,  1914,  vol.  1,  pp.  545^1. 

*  Statements  made  in  this  connection  are  based  upon  Ch.  XII  in  ProMmt  involved  in  standarditinff  State 
29ormal  SdwoUt  by  C.  H.  Judd  and  S.  C.  Parker.  (Bu.  of  Educ,  Bui.,  1916,  No.  12.)  Washington,  1916. 

*  Jfor  full  details  on  **  The  Certification  of  American  Teachers,"  see  pp.  207-235  of  The  Training  of  Teacker$ 
for  Secondary  SduxiU  tn  Germany  and  ike  UnUed  StaUt,  by  J.  F.  Brown.  New  York,  1911. 
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As  to  the  tangible  rewards"  which  form  an  attraction  to  the 
high-school  teacher  we  are  able  to  give  some  statistics  but  recently 
accumulated  and  published.* 

The  salaries  for  men  and.  women  in  city  high  schools  range  about 
as  follows: 

1.  In  cities  having  more  than  1 60^000  inhabiUmU, 


Mtoimnm. 

ATcrage. 

Prlndpel  *  

$1,700 
1,000 
1,260 
450 

$5,000 
3,850 
4,000 
3,150 

$3,565 
2,164 
1,051 
1,746 

Vice  principal  

t.  In  cities  having  5^000  and  fewer  than  10,000  inhabitants. 

Minimum. 

Maximum. 

Average. 

$360 

618 
100 

$2,500 
1,800 
1,800 

$1,314 
M7 

795 

Cities  with  a  population  of  more  than  gSO,000, 


Ban  Francisco: 

Principal   $3,000-0,300 

Vice  principal   2,100 

Head   2,040 

Teacher   1,500-  1,680 

Chicago: 

Principal   3,000-  3,600 

Vice  principal   2,100-  2,600 

Teacher   1,000-2,600 


New  York: 

Prindpal  $3,150-^000 

Teacher   000-3,150 

Boston: 

Principal   2,844-3,934 

Head   2,340-  3,204 

Teacher   1,360-3,060 


Cities  with  a  population  less  than  250,000. 


Albany: 

Prindpal   $3,000 

Head   $1,900-  2,200 

Teacher   900-  1,900 

Providcnoe: 

Principal   3.000 

Vice  principal   2,200 

Teadier   650-  2,200 


Oakland: 

Prindpal  $3,000-13,300 

Vice  principal   2,  OOO-  2, 200 

Teacher   1,380-  2;  100 


Cities  with  a  population  of  less  than  100,000  hut  greater  than  50,000. 


Springfield: 

Principal   $2,800 

Head   1,300 

Teacher  $800-  1,400 


Troy: 

Prindpal  $2,500 

Vic<»  prindpal   1,600 

Head   1,600 

Teacher   1,500 


Cities  with  a  population  of  less  than  50,000  hut  greater  than  t5,000. 


Salem: 

Prindpal   $2;  700 

Teacher  $400-  1,600 


Ban  Piego: 

Prindpal   $2,700 

Vice  prindpal   2,208 

Teacher  $1,416-  2,004 

t  The  Tangible  Reward*  of  Teaching.  A  detailed  Statement  of  Salaries  paid  to  the  teveral  Classes  c/  Temdun 
and  School  Officers.   (Bu.  of  Educ,  Bui.,  1914,  No.  16.)  Washington,  1914. 
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In  the  15  States  of  the  North  Central  Association  already  referred 
to,  O.  S.  Counts  gives  the  following  table  of  median  salaries  for  cities 
of  different  sizes:  ^ 

Mtdian  mUaries  in  15  eitie$. 


Under 
2,500. 

2,501- 

5,001- 
7,500. 

7,501- 

loiooo. 

10,001- 
15,000. 

15,001- 
50,000. 

50,001 
and 
over. 

Total. 

Median  salary  for  superintendents — 

11,628 
1,068 
728 

$1,760 
1,140 
065 

$1,960 
1,293 
793 

$2,000 
1,445 

861 

$2,290 
1,587 
906 

$2,700 
2,006 
970 

$3,700 
8,014 
1,381 

$1,821 
1,358 
919 

The  first  system  of  teachers'  pensions  to  be  established  in  the  United  States  appears 
to  be  that  of  Chicago,  which  was  inaugurated  in  1893.  By  the  year  1900  nine  other 
sjfBtems  had  been  founded.  By  1910  there  were  25  more.  Nearly  half  (31)  of  all 
of  the  systems,  however,  have  come  into  existence  since  1910.  *  *  *  There  are 
now  State-wide  pension  systems  for  teachers  in  22  States.  There  are  local  systems 
in  10  more.  Thus  more  than  half  of  the  States  are  represented  in  the  movement.' 

The  65  pension  systems  are  generally  administered  by  special  boards,  in  which  the 
teachers  constitute  a  majority.  Provision  is  as  a  rule  made  for  retirement  on  the 
basis  of  service  and  disability,  but  usually  only  for  teachers  entering  the  service 
aftor  the  establishment  of  the  system.  Funds  aoe  in  most  cases  i»rovided  by  teachers* 
contributions  and  by  public  appropriation  in  approximately  equal  amounts,  but  the 
funds  arranged  for  are  frequently  insufficient  to  pay  the  pensions  that  have  been 
promised. 

In  all  the  systems  retirement  is  on  the  basis  of  from  20  to  40  years' 
service,  most  frequently  30  years.  Teachers  contribute  to  the  fimds 
in  four-fifths  of  the  systems,  most  frequently  1  or  1 J  or  2  per  cent 
of  their  salaries.  The  representative  salary  (the  median  averages 
ranging  from  $307  to  $1,197)  of  the  teachers  in  61  systems  reporting 
is  $665  a  year.  The  representative  pension  in  these  systems  (60 
repeating)  is  $500  a  year  (the  median  of  averages  ranging  from  $181 
to  $1,050). 

For  full  information  regarding  systems  of  teachers'  pensions  the 
reader  should  consult  the  seventh,  eighth,  ninth,  tenth,  eleventh, 
and  twelfth  reports  of  the  Carnegie  Foundation,  and  the  bulletin  by 
Ryan  and  King.* 

Stmdf  ofihe  Ootteget  and  Hig\  Schools  in  (he  North  Central  A$$ociation  (Bu.  of  Educ,  Bui.,  1915, 
No.  e),  Washlii«:ton,  1915,  p.  «7. 

'This  para^ph  and  the  foots  which  follow  are  taken  frcmi  the  admirable  "Summary  of  Teachers' 
Paoiiciis  Systems"  in  the  TenA  Annual  Report  of  the  Carnegie  Foundation  lor  the  AdvaDoement  of 
Teadiing.  New  York,  Oct.,  1915,  pp.  100-103.  In  organizing  the  pension  systems  no  distinction  has 
been  made  between  elementary  and  secondary  teachers. 
f  '  W.  C.  Byan  and  R.  King,  State  Pension  Systems  for  PaJbUD-School  Teachers.  Prepared  for  the  com- 

mittee on  teachers'  salaries,  pensions,  and  tenure,  of  the  National  Education  Association.  (Bn.  of  Edoc, 
Bui.,  1918,  No.  14).  Washington,  191«.  45  pp. 
BibUography,  pp.  23-38.  Typical  pension  and  retirement  laws,  pp.  37-W. 
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No  consideration  of  the  yarious  forces  which  influence  and  tend 
to  raise  the  standards  for  the  training  of  teachers  in  the  United  States 
would  be  complete  without  reference  to  the  exchange  of  teachers 
between  Prussia  and  the  United  States.  In  response  to  a  request 
from  the  Prussian  minister  of  education  the  trustees  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching  voted  in  1907  to 
authorize  the  president  of  the  foimdation  to  act  as  the  agency  in 
America  for  an  exchange  of  teachers  of  English  between  the  United 
States  and  Prussia.  Since  that  time  about  40  of  our  college  and 
high-school  teachers  drawn  from  more  than  a  score  of  States  have 
been  cordially  received  in  Prussian  secondary  schools,  and  a  like 
number  of  Prussian  Oberlehrer  sent  to  us  were  located  in  college, 
university,  academy,  and  high  school.  Several  of  our  teachers  sent 
over  were  teachers  of  mathematics,  one  of  them  being  a  college 
professor. 

The  advantages,  direct  and  indirect,  accruing  from  the  exchange 
have  been  very  great,  and  more  general  acquaintance  with  the  effi- 
ciency and  worth  of  Germany's  system  of  secondary  education  will 
surely  be  a  source  of  weighty  influence  for  progressive  reform  in  this 
coimtry.^ 


In  addition  to  references  already  given  in  this  chapter,  the  titles  of  the  following 
publications  which  have  a  bearing  on  the  siibjects  under  discussion  may  be  mentioned: 
International  Commission  on  the  Teaching  of  Mathematics.   American  Reports, 
published  by  the  Bureau  of  Education,  Washington: 

1.  Report  of  the  American  Commissionen.   (Bulletin,  1912,  No.  14),  1912. 

2.  Training  of  Teachers  of  Elementary  and  Secondary  Mathematia,  (Bulletin, 

1911,  No.  12),  1911. 

3.  Mathematics  in  the  Public  and  Private  Secondary  Schools  of  the  United  State$. 

(Bulletin,  1911,  No.  16),  1911. 

4.  Mathematics  in  the  Technical  Secondary  Sdiools  in  the  United  States.  (Bul- 

letin, 1912,  No.  4),  1912. 

5.  Undergraduate  Work  in  Mathematics  in  Colleges  of  Liberal  Arts  and  Unir 

versities,   (Bulletin,  1911,  No.  7),  1911. 

6.  Graduate  Work  in  Mathematics  in  Universities  and  in  other  Institutions  of 

Like  Grade  in  the  United  States.   (Bulletin,  1911,  No.  6),  1911. 

7.  Influences  Tending  to  Improve  the  Work  of  the  Teacher  of  Mathematics. 

(Bulletin,  1912,  No.  13),  1912. 
A  C(mparative  Study  of  the  Salaries  of  Teachers  and  Sdiool  Officers,   (Biur.  of  Educ, 

Bui.,  1915,  No.  31),  Washington,  1915. 
R.  C.  BROOKS,  National  Education  Association.   Report  of  the  Committee  on  Teachers* 

Salaries  and  Cost  of  Living.   Ann  Arbor,  1913.   20+328  pp. 


1  For  details  ooncerniiig  the  exchange  of  teachers  between  Prussia  and  the  United  States,  the  foUowli^ 
publications  of  the  foundation  should  be  consulted:  (1)  A  Plan  for  an  Exchange  of  Teachen  between  Prussia 
and  the  United  States,  1908;  (2)  Annual  Reports,  3  to  8,  inclusive. 
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XrX.  SUMMARY  AND  COMPARATIVE  REMARKS. 


A  summary  of  some  of  the  principal  facts  in  connection  with  the 
training  of  teachers  for  secondary  schools  as  well  as  conmient, 
mainly  of  a  comparative  nature,  is  given  in  the  f oDowing  paragraphs. 
All  statements  should  be  considered  in  the  light  of  the  fuller  discus- 
sion in  earlier  pages. 

I.  Australia. — ^The  standards  for  the  training  of  secondary  teachers 
in  Victoria  and  New  South  Wales  are  those  to  which  all  States  of  the 
Commonwealth  are  approaching.  In  the  Teachers'  College  and 
University  at  Melbourne,  Victoria,  the  usual  course  of  training  lasts 
four  years — three  years  to  obtain  the  B.  A.  or  B.  Sc.  degree  and  one 
year  of  special  professional  training.  The  professional  training 
includes  (1)  attendance  at  lectures  in  the  xmiversity  on  theory  of 
education  with  special  reference  to  the  method  of  teaching  the  various 
subjects;  and  (2)  120  hours  of  teaching  under  supervision  in  primary 
and  secondary  schools.  In  New  South  Wales  similar  requirements 
of  at  least  four  years  of  training  after  leaving  the  high  school  are 
maintained.  Professional  work  is  taken  up  after  graduation  from 
the  imiversity.  This  consists  in  part  (1)  of  study  in  philosophy,  edu- 
cation, principles  of  teaching,  and  school  hygiene;  (2)  of  continuous 
practice  teaching  (8-10  hours  a  week).  In  neither  Victoria  nor 
New  South  Wales  is  it  necessary  that  the  teacher  shall  have  had 
special  courses  in  mathematics  in  the  xmiversity.  On  the  other 
hand  the  better  schools  prefer  graduates  with  ''honors"  in  mathe- 
matics. 

II.  Austria. — ^To  a  certain  extent  the  provisions  for  the  training  of 
secondary  school  teachers  and  the  conditions  under  which  they  work 
are  similar  to  those  prevailing  in  Germany. 

The  training  required  for  candidates  as  teachers  in  the  Austrian 
Gymnasium  and  Realschule  is  practically  the  same.  There  must  be 
not  less  than  three  and  one-half  years  of  scientific  and  other  prepa- 
ration (not  always  good)  at  a  university.  After  five  semesters  the 
preliminary  examination  in  philosophy  and  pedagogy  may  be  taken. 
When  this  is  passed  appUcation  may  be  made  not  earlier  than  the 
end  of  the  seventh  semester  for  the  Lehramtsprufimg,  with  its  Haus- 
arbeiten  and  oral  examinations.  After  this,  in  theory  only  one  year 
of  practical  training  at  a  Mittelschulseminar  is  required,  while  a  second 
year  is  permitted.  But  in  practice  very  few  candidates  have  had 
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more  than  a  minor  part  of  the  training  of  even  a  single  Probejahr 
before  taking  up  actual  teaching. 

The  written  and  oral  examinations  for  the  Lehramtsprufung 
may  include  mathematics  as  (1)  a  major  or  (2)  a  minor.  In  the 
former  case  (1)  the  candidate  must  be  familiar  with  '^general  arith- 
metic/' the  foundations  of  higher  algebra  and  theory  of  numbers  and 
their  significance  for  elementary  mathematics,  elementary  geometry, 
synthetic  and  analytic  geometry,  differential  and  integral  cal- 
culus and  its  applications  to  geometry,  the  elements  of  the  cal- 
culus of  variations  and  foundations  of  the  modem  theory  of  functions, 
and  the  principal  results  of  investigations  concerning  the  founda- 
tions of  mathematics.  (2 )  When  mathematics  is  a  minor  it  is  demanded 
that  the  candidate  shall  have  knowledge  of  elementary  arithmetic, 
insight  into  the  structure  of  the  field  of  real  numbers  and  into  opera- 
tions with  them;  knowledge  of  elementary  geometry  to  the  extent 
of  what  is  taught  in  secondary  schools,  and  exercises  in  space  per- 
ception; accuracy  and  speed  in  the  solution  of  simple  examples 
applying  the  idea  of  a  function  and  the  elements  of  differential  and 
integral  calculus  to  functions  coming  up  in  secondary  school  work. 

The  candidate  is  given  three  months  to  prepare  the  Hausarbeit 
on  some  subject  not  discussed  in  the  lectures  at  the  imiversity. 
With  mathematics  as  major  recent  Haubsarbeiten  have  dealt  with 
such  topics  as:  ''The  theory  of  Fourier  series " ;  ''Theta  functions  and 
their  applications  in  theory  of  surfaces  of  the  fourth  order";  ''Method 
of  derivation  of  large  prime  numbers'';  and  "Algebraic  treatment 
of  the  27  lines  on  a  cubic  surface."  With  mathematics  as  a  minor: 
" Weierstrass's  theory  of  irrational  numbers,"  "Properties  of  the 
nine-point  circle,"  and  "The  theorems  of  Fermat  and  Wilson." 

The  Probejahr  includes  observation  of  teaching  methods,  practice 
teaching  under  directions,  the  preparation  of  reports  and  weekly 
conferences  with  the  staff  of  the  Seminar  on  such  matters  as  teach- 
ing, school  discipline,  pedagogy,  school  hygiene,  and  new  pubUca- 
tions  of  interest  to  teachers. 

It  is  deplored  that  teachers  of  mathematics  in  the  Untergymnasia 
and  Unterrealschule  may  have  had  only  the  scientific  training 
required  when  mathematics  has  been  taken  as  a  minor. 

m.  Belgium. — The  dipl6me  de  sortie  of  an  ath6n6e  royal,  or  of 
certain  of  the  colleges  entitles  a  student  to  enter  one  of  the  uni- 
versities at  which  all  teachers  of  the  ath^n^es  are  prepared.  The 
inspectors  of  studies  and  professors  in  an  ath6n6e  and  the  rector  (or 
head)  of  a  lower  middle  school  must  have  secured  the  doctor^s 
degree,  and  the  masters  (surveiUants)  in  an  ath^n^e  must  have  the 
university  diploma  of  "candidate."  (The  four  imiversities  include 
two  State  establishments,  the  free  imiversity  at  Brussels,  and  the 
Roman  CathoKc  University  at  Louvain.) 
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During  the  first  two  years  the  student  prepares  for  examinations 
leading  to  the  certificate  as  ''Candidate  in  physical  sciences  and 
mathematics."  *  The  examinations  of  the  first  year  are  on:  Ana- 
lytic geometry,  plane  and  solid;  descriptive  geometry;  higher  alge- 
bra and  the  elements  of  the  theory  of  determinants;  differential  and 
integral  calculus  (first  part);  analytic  statics;  experimental  and 
laboratory  physics.  For  the  second  year:  Logic;  psychology;  moral 
philosophy;  projective  geometry;  integral  calculus  (second  part); 
elemeQts  of  the  calculus  of  variations  and  calculus  of  differences; 
pure  kinematics;  crystallography;  and  laboratory  exercises. 

The  first  examinations  for  the  doctorate  occur  at  the  end  of  the 
third  year.  They  are  on:  Higher 'analysis;  dynamics;  general  math- 
ematical physics;  spherical  astronomy  and  elements  of  mathematical 
astronomy;  elements  of  the  calculus  of  probabilities  with  the  theory 
of  least  squares. 

The  subjects  of  the  second  set  of  examinations  for  the  doctorate 
(in  the  fourth  year)  include:  Mathematical  methodology;  elements 
of  the  history  of  the  physical  sciences  and  mathematics;  and  one 
of  the  five  following  groups  chosen  at  pleasmre  by  the  candidate: 
(a)  Higher  analysis;  (h)  higher  geometry;  (c)  analytic  mechanics 
and  celestial  mechanics;  (d)  mathematical  astronomy  and  geodesy; 
anc|  (e)  experimental  physics  and  mathematical  physics.  The  exam- 
ination in  the  ''group''  chosen  is  somewhat  searching,  as  the  thesis 
has  to  do  with  the  development  of  some  part  of  it.  The  thesis  must 
be  pubUcly  defended.  Prospective  teachers  must  also  give  two  public 
"lessons,"  the  subjects  for  which  are  designated  in  advance  by  the 
jury  and  chosen  from  the  program  of  the  athfin^es. 

The  yoimg  doctor  is  quaUfied  to  teach  in  an  ath6n6e  at  once  without 
any  professional  training.  In  general,  it  is,  however,  only  after 
several  years  in  some  such  minor  position  as  surveillant  that  he  may 
reach  the  status  of  a  professor  in  an  ath^n6e.  In  the  large  cities, 
the  salaries,  corresponding  pensions,  and  social  position  connected  with 
such  a  chair  are  attractive. 

IV.  Denmark. — ^The  imiversity  course  for  the  scientific  training  of 
a  teacher  for  a  secondary  school  usually  ends  in  about  six  years, 
with  the  Skoleembedsexamen.  This  examination  consists  of  two 
parts,  covering  the  major  and  two  minors ;  if  the  major  is  mathematics, 
the  minors  are  astronomy  with  appUed  mathematics,  and  chemistry 
with  physics.  But  in  addition  to  these  at  the  end  of  the  first  year 
the  candidate  must  pass  the  "  Filosofikum, "  an  examination  in 
logic,  psychology,  and  the  elements  of  the  history  of  philosophy. 
This  entitles  him  to  the  degree  candidatus  philosophiae.  Having 
passed  the  Skoleembedsexamen  he  is  candidatus  magisterii.  After 

1  This  certificaU  very  nearly  oorresponds  to  the  iMchelor's  degree  in  this  country. 
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two  years  of  professional  training  (a  year  in  the  State  Pedagogic 
Seminary  and  a  year  as  assistant;  or  regular  teacher,  in  a  State  or 
private  secondary  school),  or  its  equivalent,  the  candidate  is  finally 
examined  as  to  eligibility  to  teach.  In  view  of  the  eight  years  of 
such  training,  the  salaries  are  pitifully  small. 

In  the  first  part  of  the  Skoleembedsexamen  the  mathematical  sub- 
jects include:  Plane  and  solid  analytic  geometry,  theory  of  infinite 
series,  differential  equations  with  a  single  independent  variable,  total 
and  partial  linear  differential  equations  in  three  variables,  differ- 
ential geometry,  statics,  kinematics,  hydrostatics,  and  advanced 
portions  of  gymnasial  mathematics  from  a  higher  point  of  view.  The 
second  part  of  the  exanunation  with  mathematics  as  a  major  includes 
questions  on  such  subjects  as  function  theory,  elementary  number 
theory,  methods  of  descriptive  geometry,  synthetic  and  analytic  pro- 
jective geometry,  and  mathematical  history. 

V.  England. — ^The  amoimt  of  mathematics  taught  in  English  sec- 
ondary schools  varies  from  such  a  program  as  the  elements  of  arith- 
metic, algebra,  and  geometry  required  for  a  London  University 
matriculation  examination,  to  programs  which  include  trigonometry, 
synthetic  and  analytic  geometry,  theory  of  equations,  differential 
and  integral  calculus,  statics  and  hydrostatics — ^indeed  all  subjects 
necessary  to  prepare  for  an  entrance  scholarship  examination  in 
mathematics  at  Cambridge  University,  for  example.  In  the  mathe- 
matical training  of  the  teacher  there  is  corresponding  variation.  In 
practically  all  cases  it  is  necessary  for  a  candidate  for  a  position 
to  be  a  college  graduate.  But  on  the  one  hand  he  may  have  re- 
ceived 1^  "pass"  degree,  in  three  years,  without  any  college  work  in 
mathematics;  and  on  the  other  hand  he  may  have  spent  four  years 
in  obtaining  a  degree  with  first-class  honors  in  mathematics.  As  to 
the  extent  of  the  professional  training,  this  does  not  exceed  a  year 
in  the  training  college  of  what  we  call  the  graduate  school  of  a  imi- 
versity,  but  even  this  is  not  yet  always  insisted  upon.  Athletic  abil- 
ities are  a  valuable  asset  for  a  man  seeking  a  position.  The  salaries 
are  often  very  low. 

That  first-class  scientific  and  professional  training  is  not  generally 
demanded  of  candidates  for  positions  as  teachers  of  mathematics  in 
secondary  schools  indicates  a  marked  similarity  between  the  stand- 
ards in  England  and  the  .United  States. 

VI.  Finlcmd. — ^The  steps  required  in  the  preparation  of  the  sec- 
ondary school  teacher  of  mathematics  after  leaving  the  lyceum  are: 
(1)  To  pass  the  examinations  for  a  "candidate  of  philosophy,"  or  for 
the  "certificate  of  aptitude  in  teaching "  after  f oxu*  or  five  years  of  prep- 
aration in  the  university;  then  (2)  to  spend  a  year  of  professional 
training  in  one  of  the  normal  lyceer;  and  (3)  to  pass  an  examination 
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in  theoretical  and  practical  pedagogy.  In  each  of  the  examinations, 
grades  approbatxir,  approbatnr  cum  laude,  and  laudatur  are  assigned. 

A  professor  in  a  secondary  school  must  have  the  degree  of  candi- 
date of  philosophy"  with  highest  grade  in  the  major  subjects  required 
by  the  post.  For  the  assistant  professor,  the  same  degree,  or  cer- 
tificate of  aptitude/'  with  at  least  the  second  highest  grade  in  the 
major  subjects  required  by  the  position,  is  necessary. 

The  ''candidate  of  philosophy"  has  had  courses  in  spherical  trigo- 
nometry, analytic  geometry,  dilSerential  and  integral  calculus,  differ- 
ential equations,  theory  of  numbers,  theory  of  f  imctions  of  a  complex 
variable,  and  occasional  courses  in  such  subjects  as  minimal  sur- 
faces, theory  of  groups,  and  elliptic  functions. 

VII.  Fnmce. — ^The  highest  type  of  secondary  school  in  France  is 
the  lyc6e.  The  foDowing  remarks  are  with  reference  to  {H^eparation 
of  teachers  for  this  institution.  The  tendency  of  recent  l^slation  is 
t6  demand  that  all  teachers  shall  have  passed  the  examination  of  the 
agr^ation.  The  requirements  of  this  examination  in  respect  to 
knowledge  of  mathematics  and  dextrous  handhng  of  materials  are  un- 
paralleled by  any  other  country.  Professional  training,  in  comparison 
with  the  amount  required  by  Denmark  or  Prussia,  is  comparatively 
neglected,  and  this  has  been  judged  by  some  as  a  weakness  in  the 
French  preparation.  It  should  be  borne  in  mind,  however,  that  it 
is  difficult  for  an  inteUigent  Frenchman  (and  the  agr^gfe  are  the 
6Ute  of  the  country's  intellectuals)  to  be  otherwise  than  interesting, 
effective,  and  elegant  in  his  exposition  of  any  subject. 

The  bachelor  who  wishes  adequately  to  prepare  himself  as  a 
mathematical  teacher  in  a  lyc6e  usually  imdergoes  the  strenuous 
training  of  the  classes  de  math6matiques  spSciales  in  mathematics, 
physics,  chemistry,  descriptive  geometry,  drawing,  German,  and 
French.  This  preparation,  covering  at  least  two  years,  equips  him 
for  the  university,  where  the  three-year  coiu^e  continues  to  be  of 
a  highly  speciahzed  character.  The  best  students  pass  the  examina- 
tion for  the  licence  at  the  end  of  the  first  year,  other  tests  at  tiie  end 
of  the  second,  and  present  themselves  for  the  terrific  concourse  of  the 
agr^ation  at  the  end  of  the  third  year.  Pedagogics  and  practice 
teaching  form  a  very  meager  part  of  the  training  of  the  teacher. 

The  annual  number  of  agr6g6s  has  never  exceeded  14.  For  the 
years  1885-1909  there  were  only  300,  of  whom  178  were  trained  at 
the  famous  li)cole  Normale.  In  1909,  of  the  300  agr6g^  51  had  also 
become  docteurs  ds  science  math6matiques.  Such  a  doctorate  ranks 
far  higher  than  any  German  doctorate,  the  acquisition  of  which  has 
been  made  part  of  the  preparation  of  many  Oberlehrer. 

As  to  the  mathematical  attainments  of  the  agr6g6,  they  are 
equaled  by  those  of  only  a  very  small  percentage  of  professors  of 
mathematics  in  American  colleges. 
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Vin.  Germany. — ^Among  the  nations  of  the  world,  t>enmark, 
France,  Sweden,  and  Germany  certainly  maintain  the  highest  stand- 
ards in  the  selection  of  teachers  for  their  better  secondary  schools. 
And  no  small  part  of  the  remarkable  training  which  these  teach- 
ers get  is  from  master  minds  and  master  teachers  in  the  schools 
themselves.  Germany  insists  much  less  than  France  on  brilliancy 
and  breadth  of  mathematical  attainment,  but,  like  Denmark  and 
Sweden,  decidedly  more  on  theoretical  and  practical  professional 
training. 

The  candidate  for  teaching  in  a  secondary  school  in  Prussia  is 
examined  by  a  commission  composed  partly  of  professors  and  partly 
of  State  officials.  Before  the  conmiission  he  must  place — (1)  his 
Maturitatszeugnis  from  a  Gymnasium,  Realschule,  or  Oberrealschule; 
(2)  documents  to  show  that  he  has  spent  at  least  three  years  in  study 
at  one  or  more  German  universities  (in  point  of  fact  candidates 
usually  spend  four  or  five.  For  three  of  the  six  semesters  required 
the  mathematician  may  have  attended  a  technical  high  school) ;  (3)  a 
statement  of  the  subjects  (for  example,  pure  mathematics  and  physics 
and  applied  mathematics)  and  classes  (Sexta  to  Untersckunda,  inclu- 
fflve,  or  Obersekunda  to  Oberprima,  inclusive)  for  which  the  candidate 
hopes  to  prove  his  quahfications ;  and  (4)  a  statement  of  the  field  in 
which  he  wishes  to  receive  subjects  for  required  essays.  Not  more 
than  three  months,  ordinarily  six  weeks,  are  allowed  to  prepare 
the  essays.  For  one  of  them  some  pubUcation  of  note,  such  as  the 
candidate's  doctor's  dissertation,  may  sometimes  be  substituted. 

The  written  and  oral  examinations  are  in  philosophy,  pedagogy, 
religion,  German  hterature,  and  the  candidate's  special  subjects. 
For  first-grade  rank  in  pure  mathematics  the  candidate  must  show 
tiiat  he  is  thoroughly  acquainted  with  the  principles  of  higher  geome- 
try, aridimetic,  algebra,  higher  analysis,  and  analytical  mechanics 
and  can  solve  fairly  difficult  problems  without  assistance. 

HiBtving  passed  these  examinations  pro  facultate  docendi,  the 
Scbulamtskandidat  must  still  undergo  two  years  of  severe  pro- 
fessional training,  (i)  the  Seminarjahr  and  (ii)  the  Probejahr. 

When  favorable  report  has  been  made  on  the  work  of  the  Probejahr 
the  candidate's  name  is  put  on  a  hst  of  teachers  eUgible  to  appoint- 
ment in  the  higher  schools  of  the  province  in  which  the  examination 
was  heldi 

Several  German  States  foDow  Prussia's  method  of  training  teach- 
ers for  secondary  schools.  Others  differ  in  various  ways:  Bavaria, 
Saxony,  Wurtemberg,  Baden,  and  Hesse  each  require  four  years  at 
a  university;  in  Wurtemberg  the  Seminarjahr  is  unnecessary;  and 
Bavaria,  Baden,  and  Alsace-Lorraine  demand  no  Probejahr.  There 
are  ako  differences  in  details,  even  when  general  requirements  are 
the  same.   But  throughout  the  Empire  the  attractions  of  the  teacb- 
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er's  position  are  sufficiently  strong  to  draw  some  of  the  best  mathe- 
matical talent  of  the  coimtry. 

IX.  Hungary. — ^The  method  of  training  secondary  school  teachers  in 
Hungary  is  more  adequate  than  that  in  Austria.  Recruits  for  such 
training  are  drawn  from  among  the  graduates  of  the  Gymnasia  and 
Real  Schools.  The  elaborate  and  searching  training  is  carried  on 
during  five  years  at  a  university,  or  in  the  Polytechnikum,  and  at  a 
training  college.  In  starting  out,  the  candidate  must  elect  two  sub- 
jects* which  he  wishes  to  teach;  the  selection  of  a  third  is  recom- 
mended. Mathematics,  physics,  and  descriptiye  geometry  are  not 
uncommonly  chosen  together. 

The  examinations  in  the  course  are  threefold:  (1)  The  general 
examination,  at  the  end  of  the  fourth  semester;  (2)  the  examination 
on  special  subjects,  at  the  end  of  the  eighth  semester;  and  (3)  the 
pedagogic  examination  at  the  end  of  the  next  year,  which  the  candi- 
date usually  employs  in  professional  practice. 

In  the  general  examination  the  oral  part  contains  questions  in  plane 
and  spherical  trigonometry,  analytic  geometry,  analysis,  descriptive 
geometry,  physics,  the  Hungarian  language,  and  one  modem  langui^e 
(German,  French,  fkigUsh,  or  Italian)  with  the  literature  of  the  same. 

Five  months  before  the  examination  in  special  subjects  the  candi- 
date is  given  a  theme  in  each  of  his  subjects,  upon  which  he  has  to 
write  a  dissertation.  These  dissertations  must  indicate  originality, 
familiarity  with  literature,  and  broad  knowledge  of  the  themes.  In 
the  oral  examinations  on  special  subjects  the  candidate  must  show 
decided  proficiency.  The  oral  examination  in  mathematics  is  on — 
(1)  The  mathematics  of  secondary  schools;  (2)  certain  parts  of 
geometry,  algebra,  and  analysis  conmion  for  all  candidates;  and  (3) 
the  following  five  subjects,  one  of  which  must  be  known  thoroughly, 
the  others,  in  a  general  way  :  (a)  Modem  geometry  and  the  theory 
of  algebraic  forms;  (b)  number  theory  and  higher  algebra;  (c)  gen- 
eral theory  of  skew  curves  and  surfaces;  (d)  general  theory  of  ana- 
lytic and  elliptic  functions;  and  (e)  advanced  portions  of  integral 
calculus. 

The  examination  in  pedagogy  consists  of  a  dissertation  and  an  oral 
examination  in  history  of  philosophy,  logic,  psychology,  pedagogy, 
history  of  pedagogy,  and  special  methods  for  teaching  mathematics. 
YiHiile  this  examination  occurs  at  the  end  of  the  fifth  year,  most  of  the 
courses  of  study  have  been  taken  during  the  first  four  years  at  the 
university.  The  fifth  year  is  largely  devoted  to  training  and  practice 
teaching  in  a  Seminar,  such  as  K6rm&n's,  or  the  State  training  col- 
lege. Teachers  do  not  attain  to  full  service  xmtil  after  three  years 
of  probationary  activity. 

X.  Italy, — candidate  for  a  position  as  teacher  of  mathematics  in 
a  secondary  school  must  possess  the  d^ee  of  Dottore  in  matematiche 
pure  from  one  of  the  xmiversities.   After  the  candidate  has  graduated 
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from  a  liceo  or  an  istituto  four,  sometimes  five,  years  are  devoted 
to  securing  this  degree.  With  an  exception  to  be  referred  to  pres- 
ently, the  courses  of  study  are  wholly  in  pure  and  applied  mathematics 
and  alliBd  fields.  An  idea  of  the  breadth  of  some  of  these  courses 
may  be  obtained  by  recalling  that  the  foDowing  works  consist  mainly 
of  university  lectures:  F.  Seven's  Lezione  di  geometria  algebraica 
(1908);  E.  Ciani's  Lezione  di  geometria  proiettiva  ed  analitica 
(1912);  and  G.  Castelnuovo's  Lezione  di  geometria  analitia  (1913). 

The  first  two  years  of  study  lead  to  the  certificate  licenza  dell' 
imiversit&.  During  the  last  two  (or  three)  years  the  student  (1) 
carries  five  advanced  courses  (theoretic  geodesy  being  put  on  a  plane 
with  higher  analysis),  (2)  writes  a  dissertation,  and,  if  he  wishes  to 
occupy  an  advantageous  position  with  respect  to  appointments,  (3) 
attends  lectures  on  methods  of  teaching  leading  to  the  diploma  di 
magistero  (these  lectures  are  given  in  the  scuola  di  magistero  of  the 
xmiversity).  The  final  examinations  of  the  university  lead  to  the 
laureate,  of  which  there  are  many  grades. 

The  student  who  has  read  nothing  but  what  was  suggested  in  lectures  is  not  likely  to 
pass  out  with  ''full  wishes  and  praise, "  as  the  highest  grade  is  called,  nor  will  the  most 
favorable  opportunities  probably  be  waiting  for  him  in  future;  still  he  has  the  highest 
degree  which  the  university  confers.  The  dissertations,  as  is  natural,  present  great 
variation  in  value  and  originality.  The  candidate  is  required  to  publish  a  full  r^siun^ 
of  his  results,  but  not  the  thesis  itself;  whereby  a  long-suffering  mathematical  public  is 
spared  much,  for  the  feebler  dissertations  never  see  the  light.  The  better  ones  find 
ready  acceptance  by  the  mathematical  journals  or  are  laid  before  learned  societies. 

The  first  appointment  of  a  teacher  in  a  secondary  school  is  for 
three  years,  after  which  the  appointment  may  be  made  permanent 
if  the  inspector's  report  is  favorable;  if  not,  the  appointment  is 
extended  for  another  year,  when  the  teacher  is  definitely  appointed 
or  dismissed. 

In  the  preparation  of  the  teacher  the  lack  of  professional  training 
is  regarded  as  serious  by  many;  his  scholastic  equipment  in  his 
special  subject  is  probably  equal  to  that  bf  the  Oberlehrer. 

XI.  Japan. — ^The  usual  method  of  preparation  as  a  teacher  in  a 
middle  school  is  (1)  to  take  the  course  of  four  years  in  one  of  the 
higher  normal  schools  whose  graduates  are  granted  teachers'  licenses; 
or  (2)  to  attend  some  similar  institution  and  pass  the  four  grades  of 
examinations  set  by  the  department  of  education  for  the  license.  A 
gakusM  of  the  faculties  of  science  in  the  universities  of  Tokyo  and 
Kyoto,  who  has  no  professional  training,  is  entitled  to  receive  a 
license  without  examination.  Similar  privileges  are  accorded  to 
graduates  of  foreign  universities. 

The  courses  in  the  higher  normal  school  which  prepare  teachers  of 
mathematics  and  physics  include  professional  training,  teachers' 
courses  in  algebra  and  geometry,  higher  algebra,  plane  and  solid 
analytic  geometry,  and  differential  and  integral  calculus.   The  four 
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grades  of  examination  in  mathematics  set  by  the  department  of 
education  are  in  (1)  arithmetic,  algebra,  and  geometry;  (2)  trigo- 
nometry; (3)  analytic  geometry;  and  (4)  differential  and  integral 
calculus. 

Teachers  in  the  eight  higher  middle  schools,  which  are  closely  allied 
to  the  universities  in  their  organization,  are  nearly  all  gakushi  in 
mathematics.  At  the  university  the  gakushi  have  passed  examina- 
tions in  calculus  and  differential  equations,  solid  analjrtic  geometry, 
projective  geometry,  astronomy  and  least  squares,  general  physics, 
general  dynamics,  and  theory  of  numbers. 

XII.  The  NetJierlands. — Gymnasia-  prepare  students  to  enter 
directly  the  various  departments  of  the  universities,  but  graduates  of 
higher  burgher  schools  must  pass  imiversity  examinations  in  Latin 
and  Greek.  The  first  examination  after  entering  the  university  is 
the  examination  for  candidature,  at  the  end  of  about  three  years;  the 
second  examination,  that  for  the  doctorate,  occurs  at  the  end  of  about 
six  years  of  study.  If,  in  addition  to  passing  the  latter  examination, 
the  candidate  prepares  for  the  faculty  an  appropriate  thesis,  he  is 
entitled  to  the  degree  of  doctor.  It  is  from  those  who  have  passed 
the  examination  for  the  doctorate  that  teachers  for  gymnasia  and 
higher  burgher  schools  are  almost  wholly  recruited.  They  have  had 
absolutely  no  professional  training. 

A  candidate  for  appointment  as  teacher  in  a  three-year  or  five-year 
higher  burgher  school  may  also  prepare  himself  for  the  position  by 
passing  a  series  of  exceedingly  elaborate  examinations,  the  prepara- 
tion for  which  is  made  entirely  outside  of  the  universities.  For  the 
five-year  school,  examinations  on  the  following  subjects,  among  others, 
must  be  passed:  Plane  and  spherical  trigometry,  descriptive  geome- 
try,'analytic  geometry,  calculus,  theoretical  and  applied  mechanics, 
physics,  chemistry,  cosmography,  geology,  and  mineralogy.  During 
the  past  50  years  exceedingly  few  have  qualified  themselves  as  teach- 
ers in  this  way. 

Some  of  the  subjects  leading  to  the  examination  for  the  doctorate 
are  higher  algebra,  calculus,  plaiie  and  solid  analytic  geometry,  de- 
scriptive geometry,  differential  equations,  theory  of  functions,  differ- 
ential geometry,  calculus  of  variations,  and  mathematical  physics. 

XIII.  Boumania. — Graduating  from  the  lyc6e  when  about  19  years 
of  age,  the  student  prepares  himself  to  be  a  secondary  teacher  by 
study  for  (1)  the  diploma,  licence  ds  sciences  math£matiques  of  a 
university;  and  for  (2)  the  certificate  of  a  pedagogic  seminar.  The 
examinations  for  the  Ucense  are  in  higher  algebra,  analytic  geometry, 
descriptive  geometry,  differential  and  integral  calculus,  theory  of 
fimctions,  mechanics,  and  astronomy.  It  takes  at  least  three  years 
to  prepare  for  these  examinations.  Professional  training  is  obtained 
at  a  pedagogic  seminar. 
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A  candidate  for  the  position  of  secondary  teacher  should  have 
passed  the  examination  of  capacity.  To  be  admitted  to  this  exam- 
ination the  student  must  possess  the  diploma  and  certificate  mentioned 
above. 

The  organization  of  the  secondary  schools  and  the  training  of  teach- 
ers for  them  is  very  similar  to  that  in  France.  In  Roumania  perhaps 
more  emphasis  is  put  on  professional  training. 

XIV.  Russia. — Graduates  of  the  gymnasium  and  of  the  seven-year 
''real  school''  are  entitled  to  register  in  facilities  of  the  universities. 
The  course  for  teachers  in  the  gymnasia,  as  well  as  for  most  teachers 
in  the  "real  schools/'  occupies  four  years  and  leads  to  a  diploma  of 
the  first  or  second  grade.^  The  courses  (or  the  mathematics-ana- 
lytic mechanics  group  at  the  University  of  Petrograd  include  spher- 
ical trigonometry,  analytic  geometry,  calculus,  partial  differential 
equations,  theory  of  numbers,  theoretical  mechanics,  hydrostatics 
and  hydrodynamics,  and  astronomy  and  celestial  mechanics. 

It  was  not  till  recently  that  any  provision  was  made  to  give  pro- 
fessional training  to  candidates  for  teaching  positions  in  State  second- 
ary schools.  This  beginning  was  made  in  1909,  when  a  year  course 
including  lectures  in  logic,  psychology,  pedagogy  and  its  history,  as 
well  as  practice  teaching,  was  organized  for  the  arrondissement  of 
Petrograd. 

XV.  Spain. — The  bachiller  en  artes  of  an  instituto  may  prepare 
himself  to  teach  mathematics  in  an  instituto  at  any  one  of  the  three 
universities:  Barcdona,  Madrid,  or  Zaragoza.  The  courses  in  the  fac- 
ulties of  science  lead  to  the  licenciatura  certificate  in  about  four  years; 
the  apt  scientific  investigator  may  procure  the  doctorate  in  another 
year.  Every  candidate  for  a  professorship  in  the  instituto  must 
have  a  licenciatura  c^ificate;  the  best  positions  are  obtained  by  the 
doctors  in  mathematical  sciences. 

The  mathematical  courses  leading  to  examinations  for  the  licencia- 
tura are  as  follows:  Mathematical  analysis,  mietric  geometry,  analytic 
geometry,  infinitesimal  calculus,  cosmography  and  physical  geo- 
graphy, projective  geometry,  descriptive  geometry,  rational  mechan- 
ics, and  spherical  astronomy  and  geodesy.  (This  list  of  subjects 
strongly  reminds  one  of  those  required  for  the  hcenza  in  Italy.)  The 
examinations  take  on  different  forms  and  imply  a  certain  amount  of 
professional  training. 

To  prepare  for  the  doctorate  the  student  must  (1)  attend  courses 
in  higher  analysis,  higher  geometry,  astronomy  of  the  planetary  sys- 
tem, and  mathematical  physics;  (2)  present  a  memoir  on  a  subject 
sdected  by  the  candidate;  and  (3)  successfully  defend  the  memoir 
before  a  tribunal. 


A  Tbls  is  not  a  degree;  the  degrees  of  magister  and  doctor  require  longer  preparation. 
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XVI.  Sweden. — The  very  thorough  course  of  the  gymnasium  con- 
cludes with  the  studentsexamen,  the  sole  means  by  which  a  student 
may  enter  one  of  the  universities;  mathematics  is  there  taught  in 
the  faculty  of  philosophy.  The  courses  for  secondary-school  teachers 
are  very  elaborate  and  lead  to  (1)  the  filosofisk  &mbetsexamen,  at 
the  end  of  about  four  years  of  study;  and  (2)  the  filosofie  licentia- 
texamen,  after  about  eight  years  of  preparation.  Candidates  for  posi- 
tions as  teachers  in  the  Realskolor  are  required  to  pass  the  first  of 
these  examinations;  those  seeking  higher  posts  in  the  gymnasia,  the 
second;  but  in  this  latter  course  the  candidate  must  also  defend  a 
thesis  for  the  degree  of  doctor. 

In  each  case  the  candidate  has  to  spend  a  probationaary  year 
in  connection  with  some  one  of  five  special  schools  which  organize 
excellent  professional  training.  Moreover,  before  regular  appoint- 
ment as  professor  or  assistant  professor  in  the  Government  second- 
ary schools,  the  candidate  must  have  spent  at  least  two  years  in 
successfully  performing  the  duties  attached  to  the  position.  Sweden 
probably  leads  the  world  in  the  extent  of  scientific  preparation  re- 
quired for  her  professors  (Lektorer)  in  the  gynmasia. 

The  subjects  of  the  ftmbetsexamen  include  projective  geometry, 
theory  of  equations,  calculus,  analytic  geometry,  theory  of  numbers, 
theory  of  probabihties,  ordinary  differential  equations  with  constant 
coefficients;  and  genially  for  the  highest  predicate  elements  of  the 
theory  of  (a)  differential  equations,  (6)  analytic  functions,  and  (c) 
differential  geometry.  In  the  preparation  for  the  licentiatexamen  the 
candidate  is  introduced  into  various  important  fields  of  modem 
mathematics,  including  ordinary  and  partial  differential  equations 
of  mathematical  physics. 

XVII.  Switzerland. — Considering  the  coimtry  as  a  whole,  there 
are  no  fixed  examinations  for  secondary-school  teachers;  nor  are  there 
any  colleges  for  training  them,  although  there  is  a  department  of 
pedagogy  in  the  University  of  Geneva.  For  most  of  the  teaching 
positions  in  the  secondary  schools  the  majority  of  the  Cantons  de- 
mand that  the  candidate  shall  have  completed  a  university  course, 
or  its  equivalent,  of  four  or  five  years.  Typical  of  such  Cantons  are 
Fribourg  and  Geneva.  Candidates  with  two  years'  training  in  a  uni- 
versity, or  its  equivalent,  can  usually  only  be  appointed  as  teachers 
in  the  lower  classes  of  the  better  schools;  an  exception  requiring  the 
qualifying  word  is  Canton  Vaud.  There  is  a  general  tendency  to 
favor  candidates  who  have  had  technical  training  such  as  a  student 
derives  from  an  assistantship  in  the  Polytechnic  School. 

On  the  whole,  high  scientific  standards  of  training  are  demanded 
on  the  part  of  secondary  teachersi  but  their  professional  training  is 
almost  entirely  neglected. 
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Subjects  included  in  examination  requirements  for  secondary- 
school  teachers  in  courses  of  the  Polytechnic  School  and  the  Uni- 
versity of  Bern  are  of  the  following  types:  Descriptive  geometry, 
calculus,  analytic  geometry  of  three  dimensions,  projective  geometry, 
theory  of  functions,  Fourier's  series  and  integrals,  differential  geom- 
etry, and  theory  of  transformation  groups. 

XVIII.  United  States. — Practically  all  of  the  best  secondary  schools 
require,  as  a  general  thing,  that  a  candidate  for  a  teaching  position 
shall  be  a  college  graduate.  It  is  usually  unnecessary  to  have  had 
any  courses  in  the  theory  of  education,  or  any  special  work  in  the  sub- 
jects for  which  the  candidate  apphee  to  teach,  or  any  professional 
training.  Other  things  beii^  equal,  candidates  equipped  in  these 
respects  are,  of  course,  more  readily  employed.  Some  schools  de- 
mand such  preparation,  and  colleges  and  training  schools  in  the 
country  have  made  provision  for  meeting  such  demands. 

The  standards  throughout  the  United  States  for  the  training  of 
secondary-school  teachers  appear  to  be  very  similar  to  those  in  Eng- 
land, although  the  profession^  training  is  now,  possibly,  more  insisted 
upon  in  the  latter  country.  As  a  general  thing,  salaries  constitute 
perhaps  the  chief  attraction  to  college-trained  men  to  take  up 
secondary-school  work  in  the  United  States. 


In  the  preceding  pages  an  attempt  has  been  made  to  bring  together 
from  a  very  Umited  number  of  sources  facts  concerning  the  develop- 
ment of  the  teacher  of  mathematics  in  the  better  secondary  schools 
of  different  countries.  A  presentation  which  would  be  at  all  adequate 
and  complete  in  its  different  aspects  would  require  for  each  country  a 
volume  based  upon  a  far  wider  range  of  sources  of  information.  Here 
simply  the  descriptions  of  the  few  features  which  happen  to  be  dealt 
with  in  available  authorities  are  epitomized;  there  has  been  no  oppor- 
tunity for  uniform  treatment.  It  is  therefore  only  in  a  very  general 
way  that  definite  statements  may  be  made  in  comparing  the  methods 
of  different  coimtries. 

Few  will  deny  that  if  the  secondary  education  in  a  country  is  of  a 
high  order,  and  is  extended  over  a  period  of  seven  or  eight  years,  it 
must  materially  contribute  to  the  training  of  the  pupil  who,  aftei 
further  development  in  imiversity  or  professional  school,  returns  to 
the*  secondary  school  as  teacher.  It  is  therefore  pertinent  to  inquire. 
What  period  is  devoted  to  secondary  education  in  different  countries  ? 
To  what  extent  is  this  based  upon  work  of  primary  schools  t  When 
18  primary  instruction  given  in  secondary  schools  ?  When  does  the 
pupil  enter  the  university  1  Bearing  in  mind  the  types  of  schools 
which  have  been  excluded  from  consideration  in  this  report,  and  the 
fact  that,  in  general,  only  the  better  secondary  schools  (imder  Govem- 
10ll79'-» — ^15 
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ment  or  State  control)  leading  directly  or  indirectly  to  a  university 
have  been  considered,  fairly  definite  answers  to  all  of  these  ^[uestioDS 
may  be  found  in  the  accompanying  synoptic  table. 

The  age  there  given  is  the  normal  lower  limit,  and  in  any  one  of 
the  countries  it  is  possible  for  a  pupil  or  student  of  the  given  age  to 
be  at  the  stage  of  scholastic  advancement  indicated.  It  should  not 
be  inferred,  however,  that  this  rate  of  progress  is  necessarily  charac- 
teristic of  the  country;  for  example,  in  Japan  the  pupil  just  graduating 
from  the  middle  school  is  usually  nearer  20  than  17  years  of  age;  and 
in  Germany,  while  a  small  percentage  of  students  are  ready  for  a 
university  career  at  17  years  of  age,  more  than  one-half  are  at  least 
19,  and  more  than  one-third  not  less  than  20  years  of  age.  In  the 
following  discussion  I  shall,  however,  use  the  normal  age  given  in 
the  table. 

We  remark  that  in  15  of  the  18  coimtries  the  normal  age  of  enter- 
ing the  imiversity  is  18  or  19.  These  coimtries  are:  Austria,  Belgium, 
Denmark,  England,  Finland,  France,  Germany,  Himgary,  Italy, 
Netherlands,  Roumania,  Russia,  Sweden,  Switzerland,  and  the 
United  States.  When  the  extent  of  secondary  school  preparation 
for  the  imiversity  is  considered,  we  find  wide  variation  of  custom. 
Austraha  and  the  United  States  are  at  the  foot  of  the  list  with  only 
4  years;  but  7  coimtries  (Austria,  Finland,  Himgary,  Italy,  Japan, 
Romnania,  and  Russia)  devote  8  years,  and  3  countries  (France,  Ger- 
many, Sweden)  9  years  to  secondary  education. 

Since  the  period  of  school  education  leading  to  a  imiversity  in  14  of 
the  countries  is  12  or  13  years,  the  wide  difference  of  views  which  these 
countries  hold  with  respect  to  the  portion  of  this  time  which  should 
be  assigned  to  secondary  education  proper  is  interesting.  On  the 
one  hand,  the  United  States  holds  that  during  8  of  the  years  the 
methods  of  elementary  education  should  be  employed;  while,  on 
the  other  hand,  France  and  Germany  consider  that  best  results  are 
obtained  when  even  the  3  or  4  years  allotted  to  primary  instruction 
are  given  in  connection  with  secondary  schools.  It  is,  then,  not 
surprising  to  find  that  there  is  great  difference  between  the  scholastic 
equipment  of  students  coming  from  these  two  types  of  school.  The 
graduates  of  the  classe  demath6matiquessp6ciales  or  of  the  German 
Gymnasiimi  are  about  on  a  par  with  the  youth  who  has  finished  his 
junior  year  in  one  of  the  better  American  colleges.  And  in  other  coun- 
tries also,  like  Denmark,  Japan,  and  Sweden,  the  graduate  of  a 
higher  secondary  school  has  done  more  or  less  work  whose  equivalent 
is  done  in  colleges  in  the  United  States.  It  is  only  in  the  lightof 
such  considerations  that  the  full  force  of,  say,  Sweden's  requirement 
of  10  or  11  years  of  preparation  before  a  graduate  of  a  gymnasium 
may  return  as  a  regularly  appointed  professor  can  be  adequately 
appreciated. 
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Again,  it  shoiild  be  borne  in  mind  that  even  with  courses  of  sec- 
ondary schools  covering  the  same  nmnber  of  years  the  content  may 
be  vastly  different.  Contrast  the  9  years  of  the  German  gymnasium, 
where  19.8  per  cent  of  the  time  is  devoted  to  mathematics,  sciences, 
and  drawing,  and  34.2  per  cent  to  ancient  languages,  with  the  9 
years  of  the  French  lyc6e  in  the  science-modem  language  section 
and  classes  de  math^matique  sp^ciales  with  about  36.8  per  cent  of 
its  course  in  mathematics,  science,  and  drawing,  and  no  time  spent 
on  ancient  languages.  France  offers  a  much  more  extensive  mathe- 
matical course  in  her  secondary  schools  than  does  any  other  country 
in  the  world. 

From  such  different  types  of  schools  come  the  future  teachers  of 
mathematics.  Let  us  next  consider  in  a  general  way  how  these 
teachers  were  prepared  after  leaving  the  secondary  schools.  Broadly 
speaking,  the  training  is  derived  from:  I.  Courses  in  a  univerdty  or 
similar  institution;  II.  Professional  training. 

I.  All  the  coimtries  require  some  imiversity  training  on  the  part 
of  candidates  for  appointment  as  secondary  school  teachers.^  The 
maximum  requirements  are  in  Denmark  and  Netherlands,  eadi  6 
years,  and  in  Sweden  about  8  years.  On  the  other  hand,  for  minor 
positions  in  the  ath6n6es  of  Belgium  and  r^ular  positions  in  Can- 
ton Vaud,  Switzerland  (where  most  Cantons  require  4  or  5  years), 
only  2  or  2^  years  of  attendance  at  a  university  are  compulsory. 
The  complete  record  is  as  follows:  Australia  (Victoria  and  New 
South  Wales),  3  years;  Austria,  3^  to  4;  Belgium,  4  to  5,  2  for 
minor  positions  in  ath6n6es;  Denmark,  6;  England,  3  to  4;  Finland, 
4  to  5;  France,  not  less  than  3,  in  addition  to  2  years  in  classes  de 
math^matiques  sp6ciales;  Germany,  3  to  4,  but  rarely  3  and  often  5 
are  taken;  Himgary,  4;  Italy,  4  or  5;  Japan,  3;  The  Netherlands,  6; 
Roumania,  not  less  than  3;  Russia,  4;  Spain,  5,  for  lower  positions,  4; 
Sweden,  usually  8;  Switzerland,  4  to  5  years  for  the  most  part,  in 
one  or  two  cases  2  to  3;  United  States,  3  to  4. 

Let  us  consider  a  single  example,  to  bring  out  more  clearly  the 
implications  of  these  statements.  Since  the  future  mathematical 
teacher  entering  a  German  imiversity  is  about  on  a  scholastic  par 
with  the  student  who  has  finished  the  junior  year  at  a  college  in  the 
United  States,  we  may  state,  roughly,  that  the  German  teacher  has 
generally  had  at  least  three  years  more  of  scientific  training  than  the 
American  teacher  in  a  secondary  school  has  had. 

II.  In  addition  to  attendance  at  universities,  some  countries 
require  professional  training.  Australia  (Victoria  and  New  South 
Wales),  England  (generally),  Finland,  Roumania,  and  some  States 
of  Germany  each  require  one  year  (it  is  only  in  theory  that  Aus- 

>  As  fw  M  this  sUtement  cxmoenu  Japan,  reference  is  made  to  the  higher  middle  schools. 
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tria  requires  a  year);  other  States  of  Germany  and  Denmark 
require  two  years  each;  in  addition  to  a  year  in  a  Seminar, 
Sweden  requires  two  years  of  probation  as  teacher  before  r^ular 
appointment  and  in  a  similar  way  Hungary  requires  three;  and 
in  Italy  after  four  years  of  trial  a  teacher  may  be  dropped.  In 
France  the  professional  training  may  possibly  be  estimated  at  haK  a 
year.  In  seven  coimtries  no  professional  training  is  made  compul- 
sory. These  countries  are:  Belgium,  Japan  (in  higher  middle 
schools),  the  Netherlands,  Russia,  Spain,  Switzerland,  and  the 
United  States.^  The  question  of  the  far  greater  efficiency  of  the 
training  in  some  countries  than  in  others  is  not  taken  up  here. 

When  the  courses  required  for  the  candidates  in  difFercmt  countries 
are  considered,  the  unenviable  conclusion  is  reached  that  Australia, 
England,  and  the  United  States  are  lai^ely  in  a  class  by  themselves. 
For  in  these  countries  mathematical  teachers  know  practically 
nothing  of  their  subjects,  as  they  have  had  no  special  mathematical 
training  in  the  universities.  Perhaps  England  is  less  of  an  offender 
on  account  of  the  number  of  trained  speciaUsts  necessary  at  schools 
preparing  for  Scholarship  Examinations.  All  other  coimtries  re- 
quire of  their  professors  a  more  or  less  broad  scientific  training,  and 
tiie  minimiun  mathematical  requirement  is  a  knowledge  of  the  dif- 
ferential and  integral  calculus.  Most  countries  include  also  among 
their  requirements  differential  equations,  analytic  geometry  of  three 
dimensions,  descriptive  geometry,  projective  geometry,  mechanics, 
and  physics.  A  doctor's  degree  is  required  of  higher  teachers  in 
Belgiiun,  Italy,  Netherlands,  Spain,  and  Sweden;  and  the  standard 
for  teachers  in  France  and  Germany  is  certainly  not  below  that  for 
the  degree  of  doctor  in  those  countries  (indeed  much  of  the  training 
for  teacher  and  doctor  is  identical) . 

In  the  American  Report  to  the  International  Commission  on  the 
Teaching  of  Mathematics  on  Training  of  Teachers  of  Elementary  a^nd 
Secondary  Mathematics ,  the  following  lines  occur  (p.  13): 

Yet  with  U8,  where  the  public  is  now  beginning  to  recognize  that  teaching  is  a  pro- 
fession, a  feeling  which  will  certainly  increase  as  the  years  go  by,  the  time  wiU  un- 
doubtedly come  when  secondary  teaching  will  be  sufficiently  attractive  financiaUy 
to  enable  us  to  demand  from  the  prospective  teacher  some  such  preparation  as  the 
following:  On  the  side  of  pure  mathematics  we  may  expect  the  calculus,  differential 
equations,  solid  analytic  geometry,  projective  geometry,  theory  of  equations,  theory 
of  functions,  theory  of  curves  and  surfaces,  theory  of  numbers,  and  some group  theoty. 
On  the  appUed  side  we  should  demand  a  strong  course  in  mechanics,  theoretical  and 
practical  astnmomy,  descriptive  geometry,  and  some  mathematical  physics  with  a 
thorough  course  in  experimental  physics. 

We  have  seen  that  this  ideal  for  the  scientific  training  of  teachers  is 
now  a  matter  of  course  in  a  number  of  countries. 

1  The  oocarional  reqairemeiits  in  RossU,  SwitEerland,  and  the  United  States  are  neglected.  Fior  most 
of  the  teachers  in  the  middle  schools  of  Japan  a  oertahi  amount  of  training  is  demanded. 
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On  the  whole,  the  salary,  pension,  social  position,  and  scholastic 
status  of  the  secondary-school  teacher  in  France  and  Germany  seem 
to  comhihe  to  give  to  the  profession  an  attractiyeness  not  to  be 
found  in  other  countries. 


In  this  table  it  should  be  noted  that:  (1)  The  separation  lines  be- 
tween the  primary  and  secondary  schools  do  not  always  indicate  that 
regular  primary  instruction  ends  there,  but  only  that  portion  of  it 
preparatory  to  the  secondary  school  in  question;  (2)  five  only,  of  the 
six  years  of  the  course  in  the  realskola  of  Sweden,  suffice  as  prepara- 
tion for  a  gymnasiiun;  and  (3)  some  university  courses  extend  be- 
yond the  limits  of  age  in  the  table,  e.  g.,  in  Belgiimi  and  in  Japan, 
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APPENDIX  A. 
ENOIiAND. 

CABfBBIDGE  LOCAL  EXAMINATIONS,  SENIOR  STUDENTS. 

December,  1915. 

Geombtrt. 
(Two  hoars.) 

TlfiMvm  lo  fiMttfoM  fli«rte<  A  Mi  B  ore  to    orran^etf  and  Mn/ «^ 

V,B.'~AtteHtiomUaUUdtoauaUtrnaHveque$ti(mBlx^ 

A. 

A  1.  In  the  trianglea  ABC,  DBF,  ZB=^^E,  Z  C«  Z  -P.  and  BC^EF.  Prove  that 
the  trianglefl  are  congruent. 

Show  that  the  diagonals  of  a  parallelogram  bisect  each  other. 

A  2.  In  a  triangle  ABC,  AD  w  drawn  perpendicular  to  BC;  show  that,  when  the 
angle  C  ia  acute, 

AB»^AC*+BC»-2BC.  DC, 
Prove  that  the  sum  of  the  sqaares  on  the  four  sides  of  a  parallelogram  is  equal  to  the 
stun  of  the  squares  on  the  diagonals. 

A  3.  From  a  point  0  outside  a  circle  two  straight  linos  OPQy  0R8  are  drawn,  the 
first  cutting  the  circle  at  P  and  Q,  the  second  cutting  the  circle  at  R  and  S.   Prove  that 

OP.OQ^OR.OS, 

In  the  triangle  ABC,  the  angle  ^  is  a  right  angle.  From  a  point  D  on  BO  a  line 
DBF  is  drawn  perpendicular  to  BC,  meeting  ^  C  at  £.  and  BA  produced  at  F,  Show 
that 

DE^'^BD.  DC-AE.EC. 
A  4.  Inscribe  a  regular  obtagon  in  a  circle  of  radius  2  inches.   Produce  alternate 
sides  of  the  octagon,  so  as  to  form  a  square. 
Measure  the  side  of  the  square. 
Show  ckarigaUihteonHnietlom  Unet  in  yovr  figure, 

B. 

B  5.  Show  that  if  a  straight  line  touch  a  circle,  and  from  the  point  of  contact  a  chord 
be  drawn,  the  angles  which  this  chord  makes  with  the  tangent  are  equal  to  the  angles 
in  the  alternate  segments. 

Two  circles  intersect  at  A  and  B,  At  A,  tangents  to  the  circles  are  drawn,  meeting 
the  other  circles  at  X  and  Y.   Show  that  BA  bisects  the  angle  XB  Y. 

B  6.  Two  triangles  ABC,  DBF  are  similar,  AB  and  DB  being  corresponding  sides. 
Show  that  their  areas  are  in  the  ratio  AB* :  DE*, 

Through  each  of  two  opposite  comers  of  a  rectangle  perpendiculars  are  drawn  to  the 
diagonal  which  joins  the  other  two  comers.  Show  that  if  the  three  parts  into  which 
the  diagonal  is  thus  divided  are  equal,  the  squares  on  the  sides  of  the  rectangle  are  in 
the  ratio  2:1. 
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B  7.  The  tangents  to  a  circle  at  P  and  Q  meet  in  T,  and  C  is  the  center  of  the  circle. 
TC  meets  the  circle  at  A  and  B,  and  meets  PQ  at  X, 
Show  that  CX!CT-=CA^  and  that  AX  .  XB^TA  :  TB. 

B  8.  Two  circles  (not  in  the  same  plane)  intersect  in  two  points.  Show  how  to 
obtain  the  center  of  the  sphere  on  which  both  circles  lie. 

Ay  By  C,  Df  Ftixeeix  distinct  points  in  space,  such  that  A,  By  C,  D  lie  on  a  circle, 
Cy  D;  Ey  lie  on  a  circle,  Ey  Fy  Ay  5  lie  on  a  circle,  no  two  of  the  circles  lying  in  the 
same  plane.   Show  that  the  three  circles  lie  on  a  sphere. 

N.  B.—One  or  more  of  the  following  quetUone  B  ix,  B  x,  B  xi  tnoff  be  taken  hutead  qf  an  efy/tlnmrnker  of  the 
fueetione  BS^BG,  B7,  B8»6tt/  lower  markt  will  be  aee^gnei  to  them, 

B  ix.  Show  that  the  sum  of  the  angles  ot  a  triangle  is  equal  to  two  right  angles. 

ABC  is  an  acute-angled  triangJe,  and  0  is  the  center  of  the  circle  which  pasm 
through  A,  By  C.   Show  that  the  angles  OBC  and  BAC  are  complementary. 

B  X.  Illustrate  and  explain  by  means  of  a  figure  the  geometrical  theorem  corre- 
sponding to  the  algebraical  identity 

ABCD  is  a  square;  points  Ey  F,  G,  H  are  taken  on  ABy  BCy  CD,  DA  such  that 
AE^BF'^CQ^DH^i  of  the  side  of  the  square.  Show  that  the  area  of  the  square 
EFOH  is  f  of  the  area  pf  the  square  ABCD, 

B  xi.  Draw  two  perpendicular  lines  ABy  BC,  Make  AB==\^  inches*  BC'^2\ 
inches.  Construct  a  circle  to  pa£s  through  C  and  to  touch  AB  at  A,  Measure  the 
radius  of  this  circle. 

Show  eUarl9  all  the  eoneimetion  Unee  in  pour  figure. 

Algbuba. 

( Two  houre  and  a  half,) 

Sfuared  paper  and  tablet  <tf  logaritkme,  ete„  can  be  obtained  from  the  pretldhiff  examiner^ 
N.B.'-AttenHan  it  called  to  the  alternative  quettiont  A,  B,  C  at  the  end  <^  Oe  paper. 


1.  Showthat{(^.-l||(^,-l|=^^+L 

2.  Find  the  factors  of 


and  show  that  if  a-f  6-|-f=0, 
3.  Solve  the  equations: 


(i)  a*6-6'+a6c-6»e, 

(ii)  x*-fl2r»+2tf6a:-6«; 


(i) 


^+5=1, 


X  y 


J(i-2)  (y-3)=3, 
|(:t-3)  (^-2)=4. 


4.  A  room  is  such  that  Its  length  is  10  feet  more,  and  ite  height  13  feet  less,  than  its 
breadth.  If  it  had  been  1  foot  less  each  way,  it  would  have  contained  1,524  cubic  ieet 
less.   Find  its  dimensions. 

5.  Find  by  logarithms  the  value  of  1. 658X(  .0247)* 

(9.892)' 

In  what  year  must  £1  have  been  put  out  at  compound  interest  at  5  per  cent  per 
annum  to  amount  to  £100  at  the  end  of  1915? 

6.  Show  how  to  obtain  the  formula  for  the  summation  of  n  terms  of  a  geometric 
progression. 
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If  the  first  term  is  9  and  the  ratio  of  the  sum  of  eight  terms  to  the  sum  of  four  terms 
is  97  :  81,  find  the  series. 

7.  If  is  the  arithmetic,  Q  the  geometric,  H  the  harmonic  mean,  between  two 
numbers,  show  that  AH^CP  and  that  A>G>H. 

If 


^find  the  numbera. 

8.  Find  the  condition  that  <u^+2bx-\-c  has  always  the  same  sign  for  all  real  values 
of  X. 

Show  that,  if  s^+px+q^O 
and  rc'+gx'+pssO 
have  a  common  root,  either 

p+^=3-l  or  ip-qy^'-q^ip^-pq+q*). 

9.  Find  the  number  of  different  pairs  (irrespective  of  order)  that  can  be  formed  with 
2n  things. 

If,  of  14  numbered  cards,  5  are  red,  6  white,  and  3  blue,  find  the  number  of  groups 
of  three,  one  of  each  color,  that  may  be  formed. 

How  many  more  groups  can  be  formed  if  any  two,  but  only  two,  may  be  of  the  same 
color? 

10.  Enunciate  the  binomial  theorem,  and  write  down  the  middle  term  in  the 


ides 


expansion  i 

Find  the  term  independent  of  x  in  the  expansion  of 


U.  Plot  the  graph 


y=         +  ^-4  from  a:=l  to  a:-7, 


and  find  its  gradients  when  a;=2,  when  x»4,  and  when  x=6. 
Draw  the  tangent  at  the  point  (4,  2). 

12.  Plot  the  graph  4yB8+&c—3x'  from  to  x=>3,  and  show  by  integraticm 

that  the  area  of  the  portion  on  the  positive  side  of  the  axis  of  x  is  ( V 

N.  B.—Anif  cf  the/oOowing  fuutUmt  map  ht  taken  imUad  cf  an  e^ual  numbir  tki  iiuttUnu  8,9,10,11,13, 
Imt  eomiderablv  lower  marki  wiU  be  assigned  to  them. 

A.  Solve  the  equation: 

0  a  ' 

B.  A  cask  is  filled  with  wine  and  water  in  the  proportion  of  3  :  1 ;  4  gallons  are  drawn 
off,  and^the  cask  filled  up  with  water.  If  the  proportion  of  wine  to  water  is  now  3  :  2, 
find  how  many  gallons  the  cask  can  hold. 

0.  T>iYide  a\b+(r')-\-b\cr^+a)'-c-^(a+b)+ab<r^  by  a+b-iTK 

Triqonombtrt. 

{One  hour  and  a  hajf,) 

Squared  paper  and  tables  of  logarUkmSf  etc.,  can  be  obtained  from  ike  presiding  examiner, 
N.  B.^Attentlon  is  caUed  to  the  aUematioe  questions  A,  B  at  the  end  c/ (hs  paper. 

1.  (a)  Find  to  the  nearest  minute  the  angle  which  an  arc  of  length  4  inches  subtends 
at  the  center  of  a  circle  whose  radius  is  5  inches. 


Digitized  by  Google 


234     TEAOHEBS  OP  MATHEMATICS  FOB  SECONDARY  SCHOOLS. 


(6)  Find  by  drawing  and  measurement  the  least  positive  angle  whose  tangent  is 
—1.2;  and  calculate  the  cosine  of  this  angle,  correct  to  three  significant  figures. 

(c)  The  length  of  the  slant  side  of  a  cmie  is  4.3  inches,  and  the  angle  at  the  vertex  is 
115^.  Calculate  the  height  of  the  cone  correct  to  a  tenth  of  an  inch. 

2.  Determine,  by  drawing  the  graph, of  sin  x-h2cos  x  for  values  of  x  between  (P  and 
45^,  the  value  of  x  between  these  limits  for  which  sin  a;+2cos  x  is  a  maximum. 

3.  Prove  that 

(a)  co8-4-co8-B=-2  8m— |— M— 2 — 

(h)  cos  (A-B)  [l+ain  (^+5)]=(sin  A+  cos  B)  (cos  A+fdn  B). 

4.  Find  the  loogth  of  the  side  AB  of  the  triangle  ABC,  given  that 

BC=23.4  inches,    ZABC«42*,  Z^CB=67**. 

5.  An  airship  is  s^hted  at  the  same  time  from  two  points  A  and  B  at  the  same  level 
1  mile  apart.  It  is  due  south  of  ^  at  an  elevation  of  34^  and  due  east  of  B  at  an  elevation 
of  23*".   Calculate  its  height  in  feet. 

6.  (a)  Writedown  all  the  cube  roots  of  cos  d+V—l  sin  $. 
(6)  Separate  into  real  and  imaginary  parts  the  expressicm 

7.  (a)  Express  tan  (^i +^3+^1+^4+^8)  in  terms  of  tan  ^i,  tan  0,,  tan^,,  tan  9^,  tan  9^. 
(6)  Prove  that,  if  tan  «,  tan  /9,  tan  7  are  the  roots  of  the  equation  a:»+ax'+x+6— 0, 

where  a,  b  are  unequal,  then  oe+^+7  is  an  odd  number  of  right  angles. 

N.  B,'—EUher€fAe /(Mowing  fuettimufMipUtttkmint^ 
huUad  of  (he  two  fuetthru  6,  7,  hut  eonttderoblg  lower  markt  will  be  aeiigned  to  Aem. 

A.  ^  is  the  foot  of  a  flagstaff  AB,  and  Cis  a  point  on  it  such  that  AC^iAB.  If  the 
flagstaff  subtends  an  angle  of  48^  at  a  point  X  on  the  ground,  calculate  the  value  of 
tan  BXC. 

B.  (a)  Find  all  the  solutions  of  the  equation  sin  3^+ cos  0»O. 

0 

(6)  Prove  that  coty— cot  d=cQSecd. 

Analttio  Gbombtrt  and  Calculus. 
(Twolumn,) 
ANALYTIC  GBOMBTRT. 
Tablet  f^VogorUkme,  etc.,  tnttp  be  obtained  from  the  pretiH/n$  exemimef, 

1.  The  comers  of  a  triangle  are  the  points  (2,  3),  (3,  8),  (—1,  5).  Find  the  tangent 
of  the  angle  at  (2,  3). 

2.  Find  the  equation  of  the  two  bisectors  of  the  angles  formed  by  the  two  straight 
lines  ai»+2Aa:y+6y»=0. 

The  straight  line  3x+2y=l  meets  the  circle  x^+^^S  in  two  points  P  and  Q.  Find 
the  equation  of  the  straight  lines  joining  P  and  Q  to  the  origin. 

3.  Obtain  an  expression  for  the  l^igth  of  the  tangent  from  the  point  (x^, 
circle  r»+y»+2pa:+2/y+c=0. 

A  point  P  moves  so  that  the  tangents  from  it  to  the  two  circles 

and  a:»+y»+6x-8y+3=0 

are  in  the  ratio  3  :  2.   Find  the  equation  of  the  locus  of  P. 

4.  Find  the  equation  of  the  polar  of  the  point  (x^,  /)  with  respect  to  the  parabola 
y'=4ax. 

P  is  a  variable  point  on  any  fixed  line  at  right  angles  to  the  axis  of  the  parabola. 
From  P  a  perpendicular  is  drawn  to  its  polar,  meeting  it  in  Q.  Prove  that  the  locus 
of  Q  is  a  circle  with  its  center  at  the  focus. 
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5.  Find  the  condition  that  the  line  y^mx+e  may  be  (i)  a  tangent,  (ii)  a  normal  to 
the  ellipse 

If  the  tangent  and  noimal  at  any  point  P  ot  the  ellipee  meet  the  major  axis  in  7* and 
T^j  80  that  TT^=Ba,  prove  that  the  eccentric  angle,     of  F,  is  given  by  the  equation 

cob'  ^+coe  ^— 1=»0, 

where  e  is  the  eccentricity. 

CALCULUS. 

6.  Obtain  the  values  of 

d-yflc     d  ,         C    dx        f  1 

Prove  that  y^A  cos  2x-\-B  sin  2x-\-Ce^  satisfies  the  differential  equation 

7.  A  hollow  cone,  of  height  20  inches  and  radius  at  the  base  10  inches,  is  inverted, 
and  water  is  poured  into  it  at  the  rate  of  12  cubic  inches  per  second.  At  what  rate  is 
the  area  of  the  water-surface  increasing  when  the  depth  of  the  water  in  the  cone  is 
15  inches? 

8.  A  circle  of  radius  6  inches  is  divided  into  two  segments  by  a  chord  at  a  distance 
of  1  inch  from  the  center.  Prove  that  the  rectangle  of  greatest  area  which  can  be 
inscribed  in  the  smaller  segment  has  an  area  of  27.8  square  inches  approximately. 

9.  The  curve  y=7?  meets  the  line  y^Ax  in  three  points.  Find  the  coordinates  of 
these  points  ahd  obtain  the  equation  of  the  normal  to  the  curve  at  each  of  them . 

If  P  is  the  one  whose  abscissa  is  greatest,  find  the  area  contained  by  the  y-axis,  the 
normal  at  P,  and  the  curve  from  the  origin  to  P, 

Applied  Mathematics. 

( Two  Aottff .) 

SfMred  paper  md  tabid  ofloffarithmt,  etc.,  can  be  obtained  from  the  pretiUng  emm/lner, 
T%*aeeAenikindiae  to  ifravit^  may  be  taken  ae  St/oot^eeond  nnitt. 

1.  Three  forces  of  30  pounds,  50  pounds,  90  pounds  act  at  a  point,  the  angle  between- 
the  directions  of  any  two  forces  being  120®.  Find  the  magnitude  of  their  resultant, 
and  the  angle  which  its  direction  makes  with  the  greatest  force. 

2.  Prove  that  the  algebraic  smn  of  the  moments  of  two  concurrent  forces  about  any 
point  in  their  plane  is  equal  to  the  moipent  of  their  resultant  about  the  same  point. 

Forces  2P,  P,  P  act  along  BC,  CA ,  AB,  the  sides  of  an  equilateral  triangle  ABC, 
Show  that  the  resultant  is  a  force  P  parallel  to  and  at  a  distance  from  it,  on  the 
side  remote  from  ^,  equal  to  the  height  of  the  triangle. 

3.  Two  light  rods  AC  {2  feet  long),  BC  (3  feet  long)  are  hinged  to  one  another  at  C 
and  to  fixed  points  at  A  and  B,  the  plane  of  the  rods  being  vertical.  The  horizontal 
distance  between  A  and  B  is  4  feet,  and  ^  is  1  foot  higher  tJian  B,  and  C  is  above  AB, 
From  C  is  suspended  a  weight  of  10  pounds.  Find  by  graphical  construction  or  other- 
wise the  thrusts  in  the  rods. 

4.  A  body  is  placed  on  a  rough  plane  inclined  to  the  horizontal  at  an  angle  a.  Show 
that  it  can  remain  in  equilibrium  if  the  coefficient  of  friction  is  greater  than  tan  «. 

A  circular  hoop  of  weight  TFhangs  in  a  vertical  plane  over  a  rough  peg.  Prove  that 
the  greatest  weight  which  can  be  suspended  tangentially  from  the  rim  of  the  hoop 

without  causing  the  latter  to  slip  is  ^j^^ni  '         <  is  the  angle  <^  friction. 
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5.  A  steamer  is  moving  along  a  narrow  canal  when  a  man  steps  ashore  after  walking 
across  the  deck  in  a  line  iraking  an  angle  of  60^  with  the  line  from  stem  to  bow.  He 
finds  himself  25  feet  farther  along  the  canal  than  if  he  had  stepped  off  on  the  other 
side  before  walking  across.  If  the  vessel  is  moving  at  2  miles  per  hour  uid  the  deck 
is  25  feet  wide,  how  tsist  did  the  man  walk? 

6.  Prove  the  formula  «=m^+ J  /f. 

A  mass  of  35  pounds  is  pulled  up  a  rough  plane  of  inclination  1  in  16  by  a  rope  parallel 
to  the  plane  whose  tension  is  150  poundals.  If  the  resistance  due  to  friction  is  12 
poundflJs,  find  the  velocity  acquired  by  the  mass  in  10  seconds. 

7.  A  body  is  projected  with  velocity  Fin  a  direction  making  an  angle  a  with  Uie 
horizontal.   Find  the  greatest  height  that  it  reaches  and  its  horizontal  range. 

Find,  in  foot-pounds,  the  least  energy  of  projection  which  must  be  given  to  a  ball 
of  3  ounces  in  order  that  it  may  have  a  horizontal  range  of  300  yards. 

8.  A  particle  moves  in  a  straight  line  with  an  acceleration  directed  toward  a  fixed 
point  in  the  line  and  equal  to  m  times  the  distance  of  the  particle  from  the  point. 
Show  that  the  motion  is  periodic,  with  period  2ir/VM- 

OXFORD  AND  CAMBRIDGE  SCHOOLS  EXAMINATION  BOARD. 
EXAMINATION  FOR  SCHOOL  CERTIFICATES. 
July,  1910. 
AnrrHifETic. 
( Two  ftourt.) 

1.  Find  the  number  nearest  to  9,999  that  can  be  divided  exactly  by  3,  4,  5,  7. 

2.  Simplify  f  (U  -  i     i)  +  i  (i  -  i  of  Ij). 

Divide  .003125  by  .02048,  obtaining  the  answer  correct  to  three  decimal  places. 

3.  Find  the  cost  of  3  tons  7  cwt.  2  qrs.  11  lb.  at  £4  8s.  8d.  per  cwt. 

4.  If  it  costs  6  dollars  30  cents  to  carry  ^  cwt.  a  distance  of  500  mile^,  find,  to  the 
nearest  cent,  the  cost  of  carrying  8  cwt.  360  miles. 

5.  A  bankrupt  owes  £6,000.  He  pays  12s.  6)d-  in  the  £,  and  defrauds  his  creditors 
by  concealing     of  his  assets.   Find  the  value  of  his  estate. 

6.  Find  to  nearest  penny,  the  compound  interest  on  £2,525  at  2}  per  cent 
per  annum  for  four  years. 

.  7.  A  square  field  contains  2  acres  3  roods,  and  is  to  be  fenced  witli  hurdles  6  feet 
in  length.  What  is  the  smallest  number  of  hurdles  that  can  be  used  for  each  side 
of  the  field? 

8.  A  rectangular  tank  is  35  cms.  deep,  62  cms.  long,  and  27  cms.  wide.  If  the  tank 
is  filled  with  water,  how  many  times  could  a  bucket  holding  8.5  liters  be  filled  from 
it,  and  what  would  remain  over? 

9.  A  man  buys  oranges  at  5s.  a  hundred  and  sells  them  at  8d.  a  dozen.  What  is 
his  gain  or  loss  per  cent? 

10.  A  man  wishes  to  obtain  £1,000  by  selling  2^  per  cent  consols  at  82}.  What 
amount  of  stock  must  he  sell,  and  what  would  be  the  quarterly  income  derived  from  it? 
(Answers  correct  to  the  nearest  penny.) 

Alobbra. 

( Two  ftourt.) 

Note.— <1)  In  order  to  pau  in  demeniarf  mathematics  candidaUt 

(3)  In  order  to  pose  in  additional  matkematiet  eandidatee  nrnet  tatiifp  the  examinert  in  ParUIand  U  taken 
togeOier. 

(8)  Qmdidatet  for  exemption  from  the  arm^  fuaiififing  examination  mnH  eatitfff  the  exmrnHmen  te  Parte  I 
and Ilftakentogether,  and OmM  Vinattemptthe  puttUm  A,  B,  C,  D. 
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Parti. 

1.  If  a  =■  2,  6  =«  -  3,  c  =  0,    «  i,  find  the  value  of 

(2a  +  6)  (c  +  4(f) 
a  +  6  ^ 

2.  Find  the  continued  product  of  6  —  c,  c  —  a,  a  —  5. 
Divide  4i*-9x»  +  6x-lby2a:»  +  3a;-l. 

3.  Simplify: 

(1)     '  2  ^     ,  +  3 


x-l     x  +  2     a:2  +  ic-2» 

a_h 

...  b     a     a  +  h 

4.  Prove  that  the  L.  0.  M.  of  two  quantities  is  equal  to  their  product  divided  by 
their  H.  C.  F. 

Find  the  H.  0.  F.  of 

3^-\-x*  +  3*  +  x>  +  a;  +  landa:»  +  «»-a:  +  2. 

5.  Solve  the  equations: 

(1)  J  (a;  -  2)  -  f  (X  +  2)  =       -  6)  +  jhl 

6.  The  difference  of  two  fractions,  one  (the  greater)  formed  by  adding  a  certain 
number  to  both  the  numerator  and  the  denominator  of  |,  the  other  (the  lesser)  formed 
by  subtracting  this  number  from  both  the  numerator  and  the  denominator  of  is  }. 
Find  the  number. 

Th^oUowing  quuUont,  AB, C,D  aretobe  attempted  only  bp  canHdatei  who  do  KOi  attempt  Past  n. 
A.  Factorize: 

(1)  to"  +  X  -  12; 

(2)  a«  +  6"  -  c»  -  2a6. 

.  B.  Solve  the  equations: 

or-fty  —  a^  +  fta,  x  +  y  =  2a. 

0.  Show  that  the  sum  of  the  squares  of  three  consecutive  integers  is  greater  by  5 
tium  3  times  the  product  of  the  greatest  and  the  least. 
D.  Solve  grapkicaUy  the  equations: 

+  ly  =  1.2,    4x  =  5y. 

[Take  1  inch  as  your  unit.] 

Part  II. 

7.  Solve  the  equations: 

y»  =  5a;  +  l,   3i  =  2y  +  l. 

8.  If  1±^«L±|-,  prove  that  ^^4. 

If  a,  6,  c  are  in  continued  proportion,  prove  that 
a-6 
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9.  Find  the  value  of 

(34.97)-«  -I-  (l.OSy-*. 
ObtaiD  a  fonnula  for  the  sum  of  27  tenns  of  the  series 
1  +  .9  +  .81  +  .729  +  .6561  + 

and  show  that  the  sum  is  very  nearly  9.42. 

10.  Draw  the  graphs  of  2y  —  a;  =»  3,  y  =  3  —  for  values  of  x  lying  between 
-  1  and  4. 

Find  their  gradients  when  x  a  1,  and  show  that  the  lines  cut  at  right  angles  at  the 
point  (1,  2). 

Gbomrtrt. 
(iVoftourt.) 

Note.— (1)  /n  order    p«f  In  Oementarf  maikematk;  eandldatei  mntt  itHtfif  the  acaminen  tu 

(2)  In  order  to  pan  in  additional  tnathematia  or  to  obtain  exemption  from  the  amp  fuai^fing  esmmlmatiom, 
eandidaUt  mnttoati^p  the  etanUnert  in  a  and  fi  taken  together, 

(3)  Figura  ekouid  be  drawn  aeeuraUly  with  a  hard  pencU,  and  aU  **conttTMetioni"  dearie  ekown, 

a 

1.  Draw  a  triangle having  5C=3  in.,  -4^0=32®,  and  ^CB=105**.  Construct 
the  bisector  of  the  angle  BAC  meeting  BC  in  D.   Measure  BD. 

2.  Draw  a  circle  of  radius  1  inch  and  take  a  point  P  2.5  inches  from  its  center. 
Construct  a  circle  of  radius  1 .3  inches  to  touch  the  former  circle  uid  also  pass  through  P. 

3.  If  two  triangles  have  two  sides  of  the  one  equal  to  two  sides  of  the  other,  and  also 
the  angles  contained  by  those  sides  equal,  prove  that  the  triangles  are  congruent. 

If  the  sides  AB,  ACoiA  triangle  are  equid,  and  equal  lengths  AE,  AD  are  cat  off  on 
AB,  A  C,  prove  that  CE,  BD  are  equal. 

4.  State  an  axiom  relating  to  parallel  straight  lines,  and  use  it  to  prove  that  when  a 
straight  line  crosses  two  parallel  straight  lines  it  makes  alternate  angles  equal. 

Prove  that  the  opposite  angles  of  a  parallelogram  are  equal  to  one  another. 

5.  Prove  that  the  square  on  a  side  of  a  triangle  opposite  to  an  obtuse  angle  is  greater 
than  the  sum  of  the  squares  on  the  other  two  sides  by  twice  the  rectangle  containtid  by 
one  of  these  two  sides  and  the  projection  on  it  of  the  other. 

6.  Prove  that  the  opposite  angles  of  any  quadrilateral  inscribed  in  a  circle  tie 
supplementary. 

Two  circles  intersect  in  A,  B,  C,  D  are  any  two  points  on  one  cirde and  CA,  DB 
cut  the  other  circle  in  P,  Q,  respectively.   Prove  that  PQ  is  parallel  to  CD, 

7.  Prove  that  the  tangent  at  any  point  of  a  circle  and  the  radius  through  the  point 
are  perpendicular  to  one  another. 

Two  circles  whose  centers  are  A  and  B  touch  externally  at  C,  The  common  tangent 
at  C  meets  another  common  tangent  in  D.   Prove  that  ADB  is  a  right  angle. 

8.  Construct  a  mean  proportional  to  two  given  straight  linos,  and  prove  the  con- 
struction. 

ABCD  is  a  rectangle  such  that  the  square  on  AD  is  twice  the  square  on  AB,  BB 
is  drawn  at  right  angles  to  ^  C  to  meet  .1 C  in  ^.   Prove  that  AE  is  one-third  of  A  C. 

9.  If  two  triangles  have  one  angle  of  the  one  equal  to  one  angle  of  the  other  and  the 
sides  about  these  equal  angles  proportional,  ])rove  that  the  triangles  are  similar. 

10.  Draw  a  straight  line  5  inches  long  and  divide  it  into  three  parts  proportioiial  to 
37  :  46  :  53. 
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ElEMENTART  TRIGONOifErRY. 
(  Two  howt.) 

1.  Define  the  tangent  of  an  angle. 

Construct  an  acute  angle  whose  aine  is  .6,  and  find  its  cosine  and  its  cotangent, 

2.  Prove  that  cos  (180°-a)=  -cos  a. 

Arrange  the  angles  a,  (3^  y  in  order  of  magnitude,  if 

sin  a=.8211,  cos  i8«.7738,  tan  -0.6104, 

the  angles  being  positive  and  each  less  than  180^. 

3.  What  is  the  length  of  the  shadow  of  a  man  5  ft.  8  in.  high  cast  by  the  sun  when  its 
altitude  is  55*»  {MK  ? 

4.  Draw  the  graph  of  10+10  cos  2x  for  values  of  x  between  0®  and  60®.  Find  a  value 
of  X  to  satisfy  the  eq  uation 

x=  10+10  cos  2z**. 
[Take  one-tenth  of  an  inch  as  unit  along  both  axes.] 

5.  Prove  that  in  any  triangle 

sin  il   sin  B 

If  i4=63*,  5«=49**,  11=50  in.,  find  6  to  the  nearest  tenth  of  an  inch. 

6.  Prove  that: 

.  cosg+sin  g  .  cosg— 8jng_  2 

cos e-sin  «"^cos5+Sn^'"l-2  sin^'* 

(2)  (sec«+tan  e)  (coeec  ^-cot  ^)=(cosec  0+1)  (sec  0-1). 

7.  If  2  sin  0+5  cos  0=5,  prove  that 

tan  0=0  or  }f . 

8.  Prove  that  sin  (^— B)=sin  A  cos  5— cos  A  sin     where  A  and  B  are  both  acute 

angles  and  A  is  greater  than  B, 

^,  ^  sin  5-44  sin      ,  ,  „      «  . 
Prove  that      »  .         j=l+2  cos  2.4- 
sin  3.4— sin  A 

9.  Show  that  in  any  triangle  ABC 

ft+c^cosj  (B-C) 
a         sin  iA 

If  6+c=24.8  cm.,  /i=11.89  cm.,  ^=39®,  find  B  and  C. 

10.  A  lighthouse  is  observed  from  a  ship  which  is  steaming  due  N.  to  bear  62®  W.  of 
N.;  after  the  ship  has  sailed  10  miles,  the  lighthouse  is  observed  to  bear  40®  W.  of  S, 
Calculate  the  distance  of  the  ship  from  the  lighthouse  when  it  was  nearest  to  it. 

Statics  and  Dynamics. 
(TiooandaJuUfhowra.) 
[Assume  9^22  for  footrsedmd  tMitft.) 

1.  State  and  prove  the  triangle  of  forces. 

Find  graphically,  or  otherwise,  the  resultant  of  the  following  forces  acting  at  a  point 
viz,  5  lb  due  N.,  10  lb.  30®  S.  of  W.,  15  lb.  60®  N.  of  E.,  12  lb.  SE.  [Scale  1  cm. 
to  lib.) 

2.  A  form  10  ft.  long  weighs  2  stone ,  its  legs  are  I  ft.  from  each  end.  A  boy  weighing 
8  stone  sits  2  ft.  from  one  end,  another  weighing  7  stone  sits  3  ft.  from  the  other  end. 
Find  the  pressures  of  the  legs  of  the  form  on  the  ground. 

101179*'--18  ^16 
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3.  Prove  that,  if  three  coplanar  forces  which  are  not  parallel  are  in  equilibrium, 
their  lines  of  action  meet  in  a  point. 

A  stiff  light  rod  ABC^  bent  so  that  ABC\r  a  right  angle  and  pivoted  to  a  fixed  point 
at  A,  has  a  weight  of  12  lb.  attached  to  it  at  (7  and  is  maintained  with  AB  vertical 
and  BC  horizontal  by  a  horizontal  string  attached  at  C.  If  the  tension  of  the  string 
is  equal  to  the  weight  of  8  lb.  and  BC  is  4  in.,  prove  that  AB  is  6  in. 

4.  0  is  the  center  of  a  rectangular  piece  of  cardboard  ABCD;  the  piece  AOB  is  cut 
out  and  then  fitted  to  and  gummed  on  to  DC  so  that  AB  lies  along  DC.  Find  the 
center  of  gravity  of  the  cardboard  in  its  new  form. 

5.  A  mass  of  14  lb.  rests  on  a  rough  plane  inclined  at  30^  to  the  horizon.  If  the  coeffi- 
cient of  friction  is  .8,  find  the  least  force  which,  acting  directly  down  the  plane,  will 
just  move  the  mass. 

6.  Prove  the  formula  i;'=2/«  for  imiformly  accelerated  motion. 

A  point  moving  in  a  straight  line  with  uniform  retardation  describes  7  ft.  in  the 
fifth  second  of  its  motion  and  5  ft.  in  the  seventh  second.  Prove  that  it  will  be  at 
rest  at  the  end  of  11}  seconds. 

7.  Define /orc«  and  show  how  it  is  measured. 

Find  (1)  in  poundals,  (2)  in  pounds'  weight  the  force  which  will  bring  to  rest  in  8 
seconds  a  mass  of  3  lb.  moving  at  the  rate  of  a  mile  a  minute. 

8.  Explain  the  meaning  of  the  terms  work,  energy,  and  power. 

Find  the  number  of  foot-poimds  #f  work  done  by  a  man  who  picks  up  a  stone 
weighing  half  a  potmd  and  throws  it  through  a  window  20  ft.  above  the  ground  so 
that  it  passes  through  the  window  with  a  velocity  of  8  ft.  per  second. 

9.  A  bullet  is  fired  with  a  velocity  whose  horizontal  and  vertical  components  are 
200  ft.  per  second  and  40  ft.  per  second,  respectively.  Find  the  greatest  height  to 
which  it  will  rise  and  its  distance  from  the  firing  point  when  it  reaches  the  ground 
again. 

Trigonometry,  Statics  and  Dynamics, 
(mathematics  I.) 
iTlireehoun.) 
[Assume  g=Si  far  foatsecond  unltt.) 

1.  Draw  the  graph  of  5  cos  x  for  values  of  x  from  0**  to  60**;  and  employ  it  to  find  the 
angle  whose  cosine  is  .8. 

2.  Prove  that  sinM =1 — cosM . 
Prove  that 

(sin^-f  sinJ?)  (cosB-cos^)=  At^^A-B)  [1-C08(^H-B)]. 

3.  Show  that  in  any  triangle: 

(1)  6=c  cos  A-\-a  cos  C; 

(2)  tomM=V5^S^- 

If  6=60  ft.,  c=72  ft.,  B=52®,  find  the  possible  values  of  C. 

4.  Two  men  at  A  and  B  observe  a  balloon  situated  at  a  point  vertically  above  the 
line  AB  (which  is  horizontal)  and  between  4  and  B;  the  angles  of  elevation  of  the 
balloon  are  observed  to  be  68**  12^  and  78**  41^  and  the  distance  AB  is  240  ft.  Show 
that  the  height  of  the  balloon  is  nearly  400  ft. 

5.  State  and  prove  the  triangle  of  forces. 

Find  graphically,  or  otherwise,  the  resultant  of  the  following  forces  acting  at  a 
point,  viz,  6  lb.  due  N.,  10  lb.  30''  S.  of  W.,  15  lb.  OO*'  N.  of  E.,  12  lb.  SE.  (Scale  1 
cm.  to  1  lb.) 

6.  A  form,  10  ft.  long,  weighs  2  stone;  its  legs  are  1  ft.  from  each  end ;  a  boy  weighing 
8  stone  sits  2  ft.  from  one  end,  another  weighing  7  stone  sits  3  ft.  from  the  other  end. 
Find  the  pressiires  of  the  1^  of  the  form  on  the  ground. 
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7.  Prove  that  if  three  coplanar  forces,  which  are  not  parallel,  are  in  equilibrium 
their  lines  of  action  meet  in  a  point. 

A  stiff  light  rod  ABC^  bent  so  that  ABC  is  a  right  angle  and  pivoted  to  a  fixed 
point  at  A,  has  a  weight  of  12  lb.  attached  to  it  at  C  and  is  maintained  with  AB  ver- 
tical and  BC  horizontal  by  a  horizontal  string  attached  at  C.  If  the  tension  of  the 
string  is  equal  to  the  weight  of  8  lb.  and  BC  is  4  in.,  prove  that  AB  is  6  in. 

8.  A  mass  of  14  lb.  rests  on  a  rough  plane  inclined  at  30^  to  the  horizon.  If  the 
coefficient  of  friction  is  .8,  find  the  least  force  which,  acting  directly  down  the  plane, 
will  just  move  the  mass. 

9.  Prove  the  formula  v*=2/«  for  uniformly  accelerated  motion. 

A  point  moving  in  a  straight  line  with  unif<^m  retardation  describes  7  ft.  in  the 
fifth  second  of  its  motion  and  5  ft.  in  the  seventh  second.  Prove  that  it  will  be  at 
rest  at  the  end  of  11}  seconds. 

10.  Define  force  and  show  how  it  is  measured. 

Find  (1)  in  poundals,  (2)  in  pounds'  weight  the  force  which  will  bring  to  rest  in^S 
seconds  a  mass  of  3  lb.  moving  at  the  rate  of  a  mile  a  minute. 

11.  A  body  is  attached  to  a  fixed  point  by  a  string.  If  the  body  is  let  go  when  the 
string  is  taut  and  horizontal,  prove  that  when  the  body  is  passing  through  its  lowest 
position  the  tension  of  the  string  is  three  times  the  weight  of  the  body. 

Artthmetig,  Aloebra,  Gbombtrt,  and  Geombtrioal  Drawing, 
(mathematics  I.) 
( Three  houn.) 

1.  Three  bells  begin  tolUng  together  at  the  rates  of  50,  55,  and  65  times  per  minute, 
respectively.   How  soon  will  they  next  toll  together? 

2.  Having  given  that  1  cubic  centimeter  of  water  weighs  1  gram,  that 

1  kilogram=2.2046  lbs. 
and  1  foot =30.48  cms., 
find  the  weight  of  1  cubic  foot  of  water  to  the  nearest  ounce. 

3.  Solve  the  equations: 

(1)  (x»-l)  (a:+2)=a:»; 

(2)  a;-y=a, 

x*— ar-|-6y=0. 

4.  Interpret  the  expressions  oi,  o"',  and  justify  your  interpretation. 

SiDppiify  Va^^ci-+-((r*6-3cJ)  *  • 

5.  Find  the  sum  of  n  terms  of  an  arithmetic  progression,  whose  first  term  and  com- 
mon difference  are  given.  ^ 

Prove  that,  if  n  is  an  odd  number,  the  sum  of  n  terms  of  the  progression  is  n  times 
the  middle  term. 
Find  the  fifth  term  and  the  sum  of  5  terms  of  the  progression 
V2+I,  1,  V2-I  ...  . 

6.  Draw  the  graphs  of  the  equations 

a:+y=l,  y(l-a;)=l 
for  the  values  of  x  between  —  2  and  3. 

Show  that  the  second  curve  has  equal  gradients  at  the  two  points  where  it  is  cut 
by  the  first. 

7.  Prove  that  the  opposite  angles  of  any  quadrilateral  inscribed  in  a  circle  are  sup. 
plementary. 

Two  circles  intersect  in  A,  B.  C,  D  are  any  two  points  on  one  circle  and  CA,  DB 
cut  the  other  circle  in  P,  Q,  respectively.    Prove  that  PQ  is  parallel  to  CD. 

8.  Construct  a  mean  proportional  to  two  given  straight  lines  and  prove  the  con- 
struction. 
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ABCD  is  a  rectangle  such  that  the  -square  on  AD  is  twice  the  square  on  AB, 
BEia  drawn  at  right  angles  to      to  meet  ^Cin  E.   Prove  that      is  one-third  of  AC. 

9.  If  two  triangles  have  one  angle  of  the  one  equal  to  one  angle  of  the  other  and  the 
sides  about  these  equal  angles  proportional,  prove  that  the  triangles  are  similar. 

10.  Draw  a  straight  line  5  inches  long  and  divide  it  into  three  parts  proportional  to 
37:46:53. 

UNIVERSITY  OP  LONDON. 

MATRICULATION  EXAMINATIONS,  JANUARY,  1916. 
Arithmetic  and  Algebra. 
Tuetdaif,  Januarff  tt—MomUng,  10  to  t, 

1.  Find  X  from  the  equation 

x=635-1540X(.642)«. 

If  .642  denotes  a  number  lying  between  .6415  and  .6425,  what  are  the  extreme 
values  of  xt  Give  all  the  required  values  of  x  to  three  significant  figures. 

2.  A  consumer  receives  notice  at  the  end  of  a  quarter  that  the  chaige  per  unit  of 
electricity  supplied  is  to  be  raised  p  per  cent.  In  the  next  quarter  he  succeeds  in 
reducing  the  number  of  units  consumed  by  q  per  cent.  Give  a  formula  for  the  per- 
centage increase  in  the  biU  for  the  quarter. 

If  p=10,  and  the  biU  is  decreased  by  6}  per  cent,  find  q, 

3.  There  are  two  kinds  of  floorcloth  of  the  same  pattern,  one  27  inches  wide 
costing  2s.  6d.  per  yard  length,  the  other  45  inches  ¥dde  costing  7s.  6d.  per  yard  length. 
A  lady  requires  24  square  yards  of  floorcloth  altogether  and  buys  as  much  as  she  can 
of  the  wider  kind,  but  is  determined  not  to  spend  more  than  £5.  What  length  of  the 
wider  kind  will  she  be  able  to  buy? 

4.  Resolve  into  factors 

(i)  x2+2a;-yH2y, 
(ii)  a»-a6~3a+26+2, 

and  simplify  the  expression 

a*-3(a-l)*-f3(a-2)*~(a-3)\ 

(HZ+l  oft-f"!  oc-f-l 

5-  '^^^^'^[j^*     y=       »     and  o^-^^i  express  x  in  terms  of  a  and  c,  and 

check  the  result  by  putting  c  equal  to  unity. 

6.  Solve  the  equations 

(«  K'-»+K-+'-?)-K'+t)' 

(ii)  (x-3)(x-4)=(y-2)(y-6)l 
x+y=9  I* 

7.  (i)  If  3a:«+ 12ay-f  8y'+ 12a;-l(ty-63=0,  find  y  when  a:=7. 

(ii)  Find  the  values  of  ^^^^^        correct  to  three  significant  figures. 

8.  Draw  graphs  of  the  equations 

(i)  y=27-iar-fa:», 

(ii)  y=12x-29-a:*. 

For  what  values  of  a:  is  27-iac+r*  less  than  i2x-29-x»? 
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9.  A  Bum  of  £1,000  is  set  aside  at  the  end  of  each  year  and  invested  at  5  per  cent 
compound  interest.  Find  approximately  the  total  sum  accumulated  at  the  end  of 
10  years,  including  the  £1,000  set  aside  at  the  end  of  the  nineteenth  year. 

[Use  which  you  require  of  the  following: 


10.  A  and  B  could  between  them  type  4,500  pages  of  manuscript  in  100  working 
hours,  and  undertook  to  do  so.  After  36  working  hours  B  was  replaced  by  C,  and  the 
first  half  of  the  task  was  completed  in  54  working  hours  from  the  start.  After  80 
working  hours  from  the  start  B  returned,  and  all  three  just  finished  the  task  in  time. 
Find  the  average  number  of  pages  typed  in  an  hour  by  ^,  by  B,  and  by  C. 


1.  Prove  that,  if  two  sides  of  a  triangle  are  unequal,  the  angle  opposite  the  greater 
side  is  greater  than  the  angle  opposite  the  less.  Also,  state  and  prove  the  converse 
of  this  tilieorem. 

In  an  acute-angled  triangle  ABC  in  which  AB  is  greater  than  AC,  the  lines  drawn 
from  Bf  C  perpendicular  to  the  opposite  sides  intersect  in  0.  Prove  that  OB  is  greater 
than  OC, 

2.  Prove  that  the  diagonals  of  a  rhombus  bisect  each  other  at  right  angles. 

The  side  BC  of  a  rhombus  ABCD  is  produced  through  C  to  a  point  E  so  that  CE 
is  greater  than  BC.  The  line  ED  is  drawn  and  produced  to  cut  CA  produced  in  F, 
and  F  is  joined  to  B,   Prove  that  the  angles  BFA,  EFA  are  equal. 

3.  Prove  that  parallelograms  on  the  same  base  and  between  the  same  parallels 
are  equal  in  area. 

ABCD,  AEFG  oxe  two  parallelograms  having  a  common  point  at  A,  and  having 
the  vertex  E  on  BC,  and  the  vertex  D  on  FG.  Prove  that  the  parallelograins  are 
equal  in  area. 

4.  In  a  right-angled  triangle  prove  that,  the  square  on  the  hypotenuse  is  equal  to 
the  sum  of  the  squares  on  the  other  two  sides. 

If  two  unequal  right-angled  triangles  ABC,  ADC  are  drawn  on  opposite  sides  of 
their  conunon  hypotenuse  AC,  and  ii  AM,  CN  are  drawn  perpendicular  to  BD, 
cutting  it  in  M,  N,  prove  that  B]P+BN^^D]P+DIP. 

5.  If  a  straight  line  AB  is  bisected  at  C  and  produced  to  uiy  point  D,  pmve  that 
CD^^AD.  BD+AC^. 

Show  how  to  find  the  position  of  2)  by  a  geometrical  construction  so  that  the  rec- 
tangle AD,  BD  shall  equal  the  square  on  AB. 

6.  Show,  with  proof,  how  to  construct  a  square  equal  in  area  to  a  given  triangle, 
illustrating  your  method  by  a  well-drawn  figure. 

7.  Prove  that  the  angle  at  the  center  of  a  circle  standing  on  a  given  arc  is  doable 
any  angle  at  the  circumference  standing  on  the  same  arc. 

Prove  that,  if  a  square  be  described  externally  on  the  hypotenuse  of  a  rig^t-angled 
triangle,  and  the  right  angle  be  joined  to  the  center  of  the  square,  the  joining  line 
will  bisect  the  n^t  angle. 

8.  The  angles  A,  B  of  a  cyclic  quadrilateral  ABCD  are  110^,  85*,  respectively, 
and  AB  subtends  an  angle  of  65°  at  the  poinit  of  intersection  of  the  diagonals.  Find 
the  angles  which  the  sides  subtend  at  the  center  of  the  circle. 

9.  Prove  that  in  equal  circles  (or  the  same  circle)  equal  angles  at  the  centers  stand 
on  chords  which  are  equal. 

Qiven  the  base  BC  and  the  vertical  angle  ^  of  a  triangle  ABC,  the  angle  A  being 
acute;  prove  that  if  BM  is  drawn  perpendicular  to  ^C,  cutting  it  in  M,  and  if  CN 
is  drawn  perpendicular  to  AB,  cutting  it  in  N,  the  line  2£N  is  of  constant  length. 


(1.05)»»«2.406619   (1.05)'«=2.526950  (1.05)^^=2.653298.] 
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10.  If  two  chords  AB,  CD  of  a  circle,  on  being  produced,  meet  in  a  point  P,  prove 
that  the  rectangles  PA,  PB  and  PC.  PD  are  equal. 

Two  circles  having  a  conunon  chord  AB  cut  a  third  circle,  the  chords  of  intersection 
with  it  being  CD,  EF,  respectively.  Prove  that  AB,  CD,  EF,  produced  if  neceesaiy, 
intersect  in  a  common  point. 

Mechanics. 
Wednetdajf,  Jamutrf  li^Aftemoont  e.SO  to  5M, 

1.  The  gravitational  acceleration  at  the  surface  of  the  moon  is  approximately  5.4 
feet  per  second.  Calculate  (a)  the  time  taken  by  a  projectile,  starting  vertically 
upward  from  the  surface  of  the  moon  with  a  velocity  of  120  feet  per  second,  to 
return  to  its  starting  point,  and  (b)  the  maximum  height  reached. 

How  do  these  results  compare  with  those  upon  the  earth's  surface? 

2.  Explain  the  variations  of  the  force  between  the  floor  of  a  lift  and  the  feet  of  a 
man  standing  in  it  during  the  upward  and  downward  journeys  from  rest  to  rest. 

3.  Give  exact  definitions  of  the  temis/orc«,  momentum,  work,  and  power,  and  explain 
the  connections  between  (a)  force  and  momentum,  (6)  force  and  work,  and  (c)  work 
and  power. 

4.  Explain  the  principle  by  which  the  resultant  of  two  forces  not  in  the  same  straight 
line  is  determined. 

The  bob  of  a  simple  pendulum  is  deflected  so  that  the  string  makes  an  angle  of  30^ 
with  the  vertical.  It  is  then  released.  Calculate  the  direction  and  magnitude  of 
the  acceleration  with  which  the  bob  begins  to  move. 

5.  Show  how  to  calculate  the  magnitude  and  position  of  the  resultant  of  a  number 
of  parallel  forces  acting  in  a  plane. 

Equal  weights  are  situated  at  five  of  the  angular  points  of  a  horizontally  placed 
regular  hexagon  of  side  a.  Find  the  line  of  action  of  the  single  force  which  would  be 
in  equilibrium  with  the  weights. 

6.  Apply  the  principle  of  work  to  determine  the  mechanical  advantage  of  a  smooth 
plane  inclined  at  an  angle  a  to  the  horizontal,  the  load  being  raised  by  a  horizontally 
applied  force. 

Show  what  would  be  the  effect  of  friction  on  the  mechanical  advantage;  and  explain 
what  is  meant  by  the  efildency  of  a  machine. 

7.  Define  the  demity  and  the  relative  density  of  a  substance. 

Describe  carefully  how  you  would  carry  outr-^ising  a  suitable  bottle — a  determina- 
tion of  the  density  of  (a)  a  liquid,  (6)  a  powder  soluble  in  water,  but  insoluble  in  the 
liquid. 

8.  Explain  how  the  pressure  of  the  atmosphere  can  be  accurately  measiu^. 

At  the  top  of  a  mountain  a  mercury  barometer  reads  67.2  cm.  What  is  the  pressure 
in  kilograms  weight  per  sq.  cm.,  given  that  mercuiy  has  13.6  times  the  density  of 
water. 
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ENTRANCE  SCHOLARSHIPS  EXAMINATION  PAPERS. 


CAMBRIDGE  UNIVERSITY. 


Examination  for  Scholarships,  Exhibitions,  and  Sizarships. 


Trinity,  Clare,  Trinity  Ball,  Peterhouse,  and  Sidney  Sussex. 


December  7, 1910. 


1.  The  lines  AB,  BE,  CF  are  drawn  perpendicular  to  the  sides  BC,  CA,  AB  of 
the  triangle  ABC,  and  EF,  FD,  DE  are  drawn  to  cut  BC,  CA,  AB,  respectively,  in 
X,  Y,  Z,  The  tangents  at  A,B,CU>  the  circle  ABC  cut  BC,  CA,  AB,  respectively, 
in  P,  Q,  R,  and  L,  IT,  iV^  are  the  middle  points  of  AP,  BQ,  CR,  respectively.  Prove 
that  the  six  points  X,  Y,  Z,  L,  M,  N  tue  on  the  radical  axis  of  the  circles  ABC  and 
DEP. 

2.  A,  B  are  the  points  of  contact  of  a  common  tangent  of  two  given  circles,  and  any 
line  parallel  to  AB  cuts  one  circle  in  P  and  the  other  in  Q.  Prove  AP  and  BQ  inter- 
sect on  a  fixed  circle  coaxial  with  the  given  circles. 

3.  Find  three  points  X,  Y,  Z  on  the  sides  BC,  CA,  AB  of  the  triangle  ABC,  such 
that  YZ,  ZX,  XY  will  pass,  respectively,  through  three  given  coUinear  points  L, 


Hence,  or  otherwise,  find  the  points  of  contact  of  three  given  tangents  to  a  conic 
having  also  given  the  pole  of  a  given  straight  line. 
4.  Prove  that,  if  n  is  a  positive  integer, 


—4  sin  J  (/3-7)  sin  i  (7-«)  sin  i  {cos  (/3-h7)+C08  (7+ a)+cos  (a+/3)}. 

7.  The  diameter  AB  of  a  circle  is  produced  to  (7  so  that  BC  is  equal  to  the  radius 
OB  ot  the  circle;  CD  is  drawn  perpendicular  to  OBC  and  CD=^BC.  A  point  P  is 
taken  on  the  circle  on  the  same  side  of  AB  as  the  point  D,  and  such  that  /,AOP  is 
half  a  right  an^e.  Prove  that,  if  Q  is  the  point  where  PD  cuts  the  circle  again, 
Z.BOQ  is  1.001  radians,  very  nearly. 

8.  Prove  that  chords  of  the  ellipse  a^/o^+y^/^^— 1— 0  which  subtend  a  right  angle 
at  a  given  point  P  of  the  eUipse  intersect  the  normal  at  P  in  a  point  P^,  such  that  PP^ 
ia  equal  to  2aM/(a*+^)>  where  if  is  the  semidiameter  conjugate  to  CP. 


M,N. 


(n+1)  ■  (n-H)(n+2)      (n+1)  (n+2)  (n-f  3)  ,  .  .  .  1 
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Prove  that  as  P  varies  the  locus  of     is  a  similar  ellipse,  and  that  the  normals  to 
ellipses  at  P  and  P^,  respectively,  intersect  either  ellipse  in  four  concyclic  points. 

9.  Show  that  the  locus  of  the  intersection  of  normals  at  the  extremities  of  chords 
of  a  parabola  which  pass  through  a  fixed  point  is  a  parabola,  and  find  the  direction 
its  axis. 

10.  Find  the  equation  of  the  tangent  at  the  point  (p^,  1,  p)  on  the  conic  cefi—\^=0; 
and  prove  that,  if  the  sides  of  a  triangle  touch  the  conic  and  two  of  its  vertices  are  on 
the  lines  a— Xii8=0  and  a—X^p^O,  respectively,  the  locus  of  the  third  vertex  is  the 
conic 

(Xi+X,)«a^-4X.X,7'=0. 

11.  Show  that  if  B  and  ^  lie  between  0  and     a*  is  less  than  1,  and 

(l-2a  cos  e+c^)  (l+2a  cos  ^+a«)=(l-(i«)», 

•  then 

de  _8in  g    l~2fl  cos  B+a^ 
(/^""sin  1— 

12.  Prove  that  if  the  chord  of  curvature  through  the  origin  is  2r»/a«"'  (n^l),  for 
any  point  of  a  curve  at  distance  r  from  the  origin,  then  the  radius  of  curvature  is 
proportional  to 

n— 1 

 0  

y(n+l)^(n-l)r^°~*^ 


December  7, 1910.  1-4. 
BOOKWORK. 

Candidates  are  refnetUd  to  attempt  at  least  onb  question  from  each  section  of  (he  paper,  and  net  more  (km 

THREE  in  all.) 

1.  Write  a  short  account  of  the  method  of  projection  in  geometry^  Include  in  this 
account  the  properties  of  a  projected  figure  corresponding  to  (a)  circles,  (6)  right  an^es, 
(c)  a  pair  of  equal  angles,  {d)  middle  points  of  lines,  and  (e)  foci  of  conies,  in  the  origi- 
nal figure,  and  iUustrate  your  theory  by  stating  in  a  form  true  for  all  conies  the  prop- 
erty that  the  angle  at  the  center  of  a  circle  is  double  that  at  the  circumference. 

2.  Prove  that  if  m  is  prime  to  a  the  least  positive  remainders  of  the  series  of  integers 

t,  k+a,  .  .  .  t+(m-l)a 
with  respect  to  m  are  a  permutation  of  the  numbers  of  the  series 

0,  1,  2,  .  .  .  (m-1), 

and  that 

^fl»)_l  =  0(mod.  m), 

where  ^  (m)  is  the  number  of  integers  less  than  m  and  prime  to  it. 
.Prove,  also,  that  (/n— 1)!+1  is  divisible  by  m  if,  and  only  if ,  m  is  a  prime. 
Show  that  if  m  is  a  prime  and  p<m, 

(l)-l)I(m-p)!-f  (-l)J^*  =0(mod.  m). 

3.  State  uid  prove  the  leading  propositions  in  the  theory  of  determinants  and  indi- 
cate some  applications  of  the  theory. 

4.  Starting  from  the  definition  of  a  differential  coefficient,  devdop  methods  and 
results  which  will  enable  you  to  differentiate  any  function  obtained  by  combining 
exponential  functions,  circular  functions,  powers,  and  the  inverses  of  these  functions. 

5.  Establish  formulse  for  the  curvature  at  any  point  of  a  plane  curve,  including 
the  cases  when  the  curve  is  defined  (a)  by  a  Cartesian  equaticm,  (6)  by  equations  of 
the  type  a;=^Oi  y=^(0>         ^  intrinsic  equation,  (d)  by  a  p,  r  equation,  and  (e) 
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ai  the  envelope  of  a  line  whoee  equation  contains  one  variable  parameter.  Apply 
such  of  these  formul»  as  are  suitable  to  the  cases  of  the  ellipse  and  the  parabola. 

6.  Starting  with  uiy  definition  of  exp  x  or  log  Xy  where  x  is  a  real  variable,  develop 
the  principal  properties  of  these  functions,  including  among  your  results  the  expan- 
sions for  exp  X  and  log  the  equation. 

3£(logx)=-p 

and  the  relation 

limA  ,  x\n 

Explain,  also,  the  connection  between  exp  x  and  e*. 


A.  Prove  the  theorems  on  which  graphic  methods  as  applied  to  statical  problems 
depend. 

6.  Investigate  the  various  theorems  concerning  the  conservation  of  energy  uid 
the  conservation  of  momentum  under  appropriate  conditions  for  a  system  of  two 
particles. 

Apply  your  theorems  to  the  solution  of  the  following  problem:  Two  particles  of 
masses  m  and  mf  are  connected  by  an  elastic  string,  of  natural  length  I  and  without 
mass,  and  are  initially  at  rest  at  a  distance  H  from  each  other  at  points  A  and  B, 
respectively.  Blows  P  and  Q  are  applied  to  the  particles  in  directions  perpendicular 
to  AB  and  toward  A,  respectively.   Discuss  the  subsequent  motion. 

G.  Investigate  the  various  problems  arising  from  the  collision  of  smooth  elastic 
spheres.   In  particular  consider  the  loss  of  kinetic  energy. 

A  mass  mof  water  issues  per  unit  time  from  a  pipe  with  uniform  velocity  u  and  strikes 
a  pail  which  retains  it,  there  being  no  elasticity.  Initially  the  pail  is  at  rest,  and  at 
a  subsequent  instant  is  moving  in  the  direction  of  the  stream  with  velocity  V,  Prove 
that 

dV  m(u-  Vy 
and  that  the  loss  of  energy  up  to  this  instant  is 

where  if  is  the  mass  of  the  pail,  and  gravity  is  omitted  from  consideration. 

D.  Investigate  the  theory  ot  the  isochronism  of  oscillations,  considering  harmonic 
motion  in  general,  motion  on  a  cycloid,  and  the  small  oscillations  of  a  pendulum, 

December  8, 1910.  0-12. 

Fott  Candidates  in  Mathematics,  in  Mechanical  Sciences,  and  in  Mathematics 

Applicable  ro  Physics. 

iiaihtnuakal  table*  and  tptared  paper  are  provided,  and  mathematical  instrummte  map  be  employed  /or 

C^mdidaietfar  maik«nmtkal9dutartkip$  areto  omUfuettkr^  A-C. 

A.  Prove  the  fonnula 

cos  {A+B)='Coa  A  cos  B— sin  -4  sin  B. 

Show  that 

-  sin    sin  (B-C)+8in  B  sin  (C--4)+3in  Csin  (i4-B)=-0. 

B.  Find  the  length  of  the  perpendicidar  from  the  origin  to  the  line 

32;+4y-l=0. 

Find  also  the  equations  of  the  two  lines  which  are  parallel  to  this  line  and  at  twice 
its  distance  from  the  origia. 
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C.  Trace  the  curve  y'—lCn,  and  find  the  points  where  it  is  cut  by  the  line  ya.2r— 6. 
Prove  also  that  the  liiie  cuts  the  curve  at  angles  ^  and     given  by 

tan  tan  <t>^^i. 


1.  The  bisector  of  the  angle  ^  of  a  triangle  ABC  passes  through  the  center  of  the 
square  described  externally  on  BC.   Show  that  il  is  a  right  angle,  or  that  AB^AC, 

2.  ABCD  is  a  quadrilateral  not  inscribable  in  a  circle.   Show  that 

AaBD<AB,CD-\'BC.AD. 

3.  The  roots  of  the  equation 

si*  -  12«>+51x3  -  92a;+60=0 

are  all  integral:  find  them. 

4.  Prove  that  if  x  is  the  nth  root  of  a,  the  error  involved  in  taking  x  for  the  (n+9)th 
root  of  a  is 

where 

n-hq 

is  small. 

Estimate  roughly  the  extreme  magnitude  of  this  error  when  x  and  q  are  not  greater 
than  1,000  and  1,  respectively,  and  n  is  not  less  than  200. 

5.  Solve  (graphically  or  otherwise)  to  two  significant  Qgures  the  equation 

ar»-10z-ll=»0. 

6.  Find  the  general  solution  of  the  equation 

coeec  4o— coeec  4^=scot  4a— cot  4$, 

7.  Solve  completely  the  triangles  in  which 

0=113,    6=152,  ^=27**. 

8.  In  an  acute-angled  triangle  ABC,  if  L  MNia  the  pedal  triangle  and  p  its  in-radius, 
show  that 

LM.  MN.NL^2pAy 

where  A  is  the  area  of  ABC. 

0.  Interpret  the  equations  obtained  by  eliminating  x  and  g  in  succession  between 
the  straight  line  x-)-2y=3  and  the  conic  0:^—3^=22,  and  hence  (or  otherwise)  prove 
that  the  circle  described  on  this  chord  as  diameter  has  for  its  equation 

2r»+y«+ l&r  -  12y  - 128=0. 

10.  Find  the  relation  between  the  eccentric  angles  at  the  extremities  of  conjugate 
diameters  of  an  ellipse. 

If  the  ellipse  be 

a^/fl*+y»/&>-l, 

prove  that  the  tangents  at  the  ends  of  conjugate  diameters  intersect  on  the  elllpee 

a«/a«+y»/6«=2, 
and  that  the  corresponding  normals  meet  on  the  curve 

2  (oV+6V)»=(a>-6»)»  (aV-6y)«. 

11.  Prove  the  rule  for  differentiating  the  quotient  of  two  functions. 
Find  the  differential  coefiBciants  of 


Digitized  by 


APPENDIX  B. 


249 


12.  A  bell  tent  conflists  of  a  conical  portion  above  and  a  cylindrical  portion  near  the 
ground.  For  a  given  volume  uid  a  circular  base  of  given  radius,  prove  that  the 
amount  of  canvas  used  is  a  minimum  when  the  semi  vertical  angle  of  the  cone  is 
cos-'  (f). 

13.  Integrate  the  following  expressions: 

14.  Apply  the  integral  calculus  to  evaluate 

(i)  the  area  of  a  parabola  cut  o£f  by  a  line  perpendicular  to  the  axis; 

(ii)  the  volume  of  a  sphere. 

15.  Trace  the  curve  ry'^ia*  (2a— 2;)  and  prove 

(i)  that  the  area  between  the  curve  and  the  axis  of  ^  is  Ava*; 

(ii)  that  the  volume  generated  by  the  revolution  of  the  curve  about  this  line 

is  2tV. 

December  8, 1910.  l.a(M.aO. 
For  GANDIDATEfl  IN  MATEBMATICfl,  IK  MsrHANICAL  SciENCBS,  AND  IN  MaTHBMATICS 

Applicable  ro  PHTSicrt. 

Mathrmatical  tablet  and  tquared  paper  are  provided,  and  mathematical  Hutrumenii  nutf  be  emphped  for 
tMicukUkm. 

1.  A  ship  leaves  a  certain  port  and  steams  N  .W.  at  15  knots;  10  hours  later  ano^er 
ship  leaves  the  same  port,  and  steams  W.  S.  W.  at  12  knots.  Their  wireless  instruments 
are  capable  of  communications  up  to  500  nautical  miles;  how  long  may  the  ships 
expect  to  remain  in  touch  with  one  another? 

|A  knot=a  nautical  mile  an  hour.] 

2.  A  train  passes  a  station  ^  at  40  miles  per  hour  and  maintains  this  speed  for  7  miles, 
and  is  then  uniformly  retarded,  stopping  at  which  is  8  miles  from  A.  A  second 
train  starts  from  A  the  instant  the  first  train  passes  and,  being  uniformly  accelerated 
for  part  of  the  journey  and  uniformly  retarded  for  the  rest,  stops  at  B  at  the  same  time 
as  the  first  train.   What  is  its  greatest  speed  on  the  journey? 

3.  A  tramcar  starts  from  rest  and  its  velocities  at  intervals  of  5  seconds,  are  given  in 
the  following  table: 


0 

5 

10 

15 

20 

25 

30 

0 

8.1 

11.8 

14.6 

10.3 

17.7 

10 

Calculate  the  distance  in  yards  traveled  in  the  above  time.  Also,  if  the  car  weighs 
8  tons,  estimate  the  effective  pull  exerted  on  the  car  at  the  end  of  20  seconds. 

4.  A  particle  is  projected  from  a  given  point  with  a  velocity  whose  vertical  com- 
ponent is  given.  Prove  that  the  initial  ai^gular  velocity  about  the  focus  of  the  path 
is  greatest  when  the  angle  of  projection  is  45^. 

5.  A  smooth  sphere  is  tied  to  a  fixed  point  by  an  inelastic  string,  and  another  sphere 
impinges  directly  on  it  in  a  direction  making  an  acute  angle  with  the  string.  Show 
that,  if  the  second  sphere  is  reduced  to  rest  by  the  impact,  the  ratio  of  the  total  kinetic 
energy  after  the  impact  to  that  before  is  equal  to  the  coefficient  of  restitution. 

6.  A  light  spring  is  such  that  m  lbs.  weight  compresses  it  a  feet.  It  is  compressed 
e  feet  (c  >  a).  If  lbs.  is  placed  on  the  top  and  the  spring  is  released*  find  the  con- 
dition that  liie  wei^^t  will  leave  the  spring,  and  its  velocity  when  this  happens. 
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7.  Four  equal  masses  are  attached  at  equal  distances  Aj  B,  D  at  points  on  a  light 
string,  and  so  placed  that  Z  ABC=  Z  BCI>=  120°,  and  the  various  parts  of  the  string 
are  straight;  an  impulse  I  is  given  to  the  mass  at  A  in  the  direction  BA^  show  that  the 
impulsive  tension  in  AB  I. 

8.  A  heavy  uniform  beam,  8  feet  long,  weighs  20  lbs.,  and  at  one  end  it  carries  a  load 
of  20  lbs.  and  at  the  other  end  a  load  of  10  lbs.  The  beam  thus  loaded  is  to  be  carried 
on  a  certain  support.   Find  by  a  graphical  construction  the  position  of  the  support. 

If  the  beam  is  to  rest  on  two  supports  which  are  to  divide  the  load  in  a  given  ratio, 
show  how  to  find  on  your  diagram  any  number  of  suitable  pairs  of  points,  and  find  the 
position  of  the  supports  when  they  are  at  a  distance  4  feet  apart,  the  pressures  on  them 
being  in  the  ratio  of  3  to  2. 

9.  A  tripod  consists  of  three  equal  rods,  each  of  weight  w,  smoothly  jointed  at  the 
upper  ends.  It  is  placed  symmetrically  on  a  rough  horizontal  table,  for  which  the 
angle  of  friction  is  and  a  weight  TFis  put  on  the  top  of  the  tripod.  Show  that  the 
rods  can  not  make  an  angle  with  the  vertical  greater  than 

V  2TFH-3II;  V 

10.  Two  equal  uniform  rods  are  fastened  together  so  as  to  bisect  one  another  at  right 
angles.  They  rest  in  a  plane  at  right  angles  to  a  rough  wall,  the  one  rod  resting  on  the 
edge  of  the  top  of  the  wall,  and  an  end  of  the  other  against  the  vertical  side.  Prove 
that  the  limiting  inclination  B  of  the  second  rod  to  the  vertical  is  given  by  the  equation 

tan  B  cos*X=cos(X+^)  sin  (X — 

where  X  is  the  angle  of  friction. 

11.  The  figure  ABCJD  represents  a  freely-jointed  light  plane  framework,  with  forces 
acting  in  the  plane  at  right  angles  to  BCD.  Show  that  it  is  in  equilibrium,  and 
prove,  graphically  or  otherwise,  that  the  stresses  in  AB,  ACs^e  equal  and  of  Opposite 
sign. 

40  lb  83  lb 


85  lb 


12.  Two  equal  friction- wheels  of  radii  R  inches  turn  on  axles  By  C  of  radii  r  inches; 
the  coefficient  of  friction  between  wheel  and  axle  is  tan  <t>.  A  wheel  of  weight  Wis 
attached  to  an  axle  of  radius  a  inches  which  rests  on  the  circumferences  of  the  first  two 
wheels  as  in  the  figure.   Neglecting  the  weights  of  the  wheels  B  and  C,  show  that  the 

least  couple  which  will  rotate  the  wheel  A  is  Wcr^^j^ »  where  sin  e=^in  <l>:  the  centen 
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of  the  three  wheels  forming  an  equilateral  triangle. 


(Altebnativb  Questions  in  Physics.) 


13.  A  diving  bell  has  the  fonn  of  a  paraboloid  of  revolution  cut  off  by  a  plane  per- 
pendicular to  its  axis  at  a  distance  h  from  the  v^tex,  where  A  is  the  height  of  the  water 
barometer.  If  the  bell  be  lowa^  so  that  its  vertex  is  at  a  depth  5^/2  below  the  surface 
of  the  water,  find  how  high  the  water  will  rise  in  the  bell. 

14.  A  battery  is  connected  to  a  galvanometer  of  40  ohms  resistancoi  and  a  certaia 
currait  is  observed.  The  galvanometer  is  now  shunted  with  a  resistance  of  10  ohms, 
and  the  current  in  the  galvanometer  falls  to  one-half  of  the  former  value.  Find  the 
internal  resistance  of  the  battery. 

15.  Hke  coe£Scients  of  cubical  expansion  of  mercury  and  brass  are  .00018  and  .00006 
per  degree  centigrade.  A  mercury  barometer  with  a  brass  scale  reads  correctly  at 
15^  G.»  standing  at  30  inches;  what  will  be  the  error  at  35^  0.7 

16.  Oae  cubic  foot  of  air  at  a  temperature  of  500°  0.  absolute  is  expanded  isotherm- 
ally  from  a  pressure  of  120  lbs.  per  sq.  in.  to  twice  the  initial  volume;  it  is  then 
expanded  adiabatically  to  three  times  the  initial  volume.  Find  the  pressure  and 
temperature  at  the  end  of  each  stage  and  calculate,  graphically  or  otherwise,  the  work 
done  and  the  heat  units  taken  in  during  each  stage,  taking  the  mechanical  equivalent 
of  one  thermal  unit  as  1,400  ft.  lbs.,  and  the  equation  for  adiabatic  expansion  of  air  as 
pv**^=const. 
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CONCOURS  FOR  ADMISSION  TO  THE  fiCX)LE  NORMALS  SUPfiRIEURE 
AND  FOR  THE  BOURSES  DE  UCENCE  IN  1913. 

Mathematics.^ 

Gboup  I. 

I. 

(Time:  0  hoars.) 

Being  given  three  axes  of  rectangular  coordinates  Ox,  Oy,  Ozj  consider  the  sur&ce  (8) 
defined  by  the  equation  z^xy-^-x^  and  the  line  (D)  defined  by  the  equations  y=b,  i^c, 
where  b  and  e  are  two  given  constants,  the  second  not  being  zero.  In  all  that  follows 
this  line  (D)  remains  fixed. 

1.  Show  that  the  surfoce  (S)  is  ruled  and  find  its  generatoTB. 

2.  To  each  rectilinear  generator  (O)  of  the  surbtce  (S)  establish  a  correspondence  of 
the  plane  (P)  drawn  through  the  line  (D)  and  parallel  to  the  line  symmetric  to  (G) 
with  respect  to  the  plane  xOy.  Determine  the  locus  of  the  point  of  intenection  of  (6) 
and  of  {P)f  when  the  line  (0)  describes  the  surface  (8), 

Show  that  this  locus  is  a  curve  (C)  situated  on  a  quadric  (Q),  and  determine  this 
quadric. 

3.  Form  the  equation  of  the  fourth  degree,  giving  the  abscissas  of  the  points  of  inter- 
section of  the  curve  ( C)  with  a  plane  given  by  its  equation  ua:4- Calcu- 
late the  elementary  symmetric  functions  of  the  roots  as  a  function  of  u,  w,  s.  From 
this  deduce  the  relation  which  the  absdssas  x,,  X4,  of  four  points  of  the  curve  (C) 
must  satisfy  in  order  that  these  foiir  points  should  be  in  the  same  plane. 

This  relation  will  be  useful  in  most  of  the  questions  which  follow. 

4.  Deduce  from  the  preceding  relation  the  conditions  which  the  absdssas  x^^x^^x^, 
of  three  points  of  the  curve  (C)  must  satisfy  in  order  that  these  three  points  shall  be 
collinear. 

Form  the  general  equation  of  the  third  degree  of  which  the  roots  are  the  absdssas  of 
three  collinear  points  of  the  curve  (C).  Show  that  the  lines  which  cut  (C)  in  three 
points  generate  one  of  the  families  of  rectilinear  generators  of  the  quadric  (Q). 

5.  Show  that  the  necessary  and  suffident  condition  that  the  osculating  planes  to 
the  curve  (C)  in  three  given  points  cut  on  the  curve  (C)  is  that  the  three  points  are 
collinear. 

6.  Through  any  point  Jf  of  the  curve  {€)  there  pass  two  planes  enjoying  the  property 
of  being  tangent  to  the  curve  (C)  at  the  point  if  and  in  another  point  (that  is  to  say  of 
being  bitangent  to  the  curve).  Suppose  M'  and  M^^  are  the  second  points  of  contact 
of  these  two  planes.  Show  that  there  exists  a  plane  bitangent  to  the  curve  (C)  in  IT 
and 

What  conditions  must  be  satisfied  by  the  absdssas  of  the  three  points  if,  iT, 
of  the  curve  (C)  in  order  that  any  two  of  them  are  points  of  contact  of  a  plane  bitangent 
to  the  curve  (C)? 

1  The  solutioDs  of  the  foUowing  problems  are  to  be  foand  in  NmtveOn  AmmIm  JloO^fiiaMfiietftoine  73, 
Oct.-Nov.,  mi,  pp.  467-481 
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7.  Fonn  tl^e  general  equation  of  the  third  degree  whose  roots  are  the  abscissas  of  the 
points  M\  Mf'y  of  the  curve  (C7)  subject  to  the  preceding  conditions.  Express  the 
coefficients  of  this  equation  by  means  of  the  absdssa  e  of  the  fourth  point  of  interaec- 
tioQ  M  of  the  curve  (C)  with  the  plane  (t)  determined  by  the  points  if,  M\  U", 

Calculate,  in  terms  of  e  the  coefficients  of  the  equation  of  the  plane  (t)  and  the 
coordinates  of  the  point  of  concourse,  A,  of  the  tangents  to  the  curve  (C)  at  the  points 
if,  iP,  if^^.  This  point  A  is  said  to  be  the  point  associated  with  the  point  m  of  the 
curve  (C). 

8.  Show  that  there  exists  an  iniSnity  of  quadrics,  depending  only  on  5  and  c,  with 
respect  to  which  the  point  A  is  the  pole  of  the  plane  (t);  determine  these  quadrics 
and  show  that  one  of  them  is  the  quadric  (Q)  already  considered. 

Determine  the  locus  (F)  of  the  point  A^  also  the  envelope  of  the  plane  (t),  when  the 
point  M  describes  the  curve  (C). 

9.  With  any  three  collinear  points  /i„  /x,,  on  the  curve  (C)  are  associated  the  three 
vertices  ^1,,  of  a  triangle  inscribed  in  the  curve  (r).  Determine  by  supposing 
fr«>0,  the  envelope  of  the  sides  of  this  triangle  when  the  line  mi  Mt  Mt  varies.  Show 
that  in  the  same  hypothesis  5=0,  the  circle  circumscribed  about  the  triangle  A^  A^  A^ 
passes  through  two  fixed  points. 

II. 

(Time:  4  honrs.) 

C^ven  two  rectangular  axes,  and  the  differential  equation  y— 2a:3^4-y'y^=0. 

1.  Show  that  this  equation  admits  of  an  infinity  of  solutions,  the  ciurves  C,  of  which 
the  equation  is  of  the  form  y*=>/(x),  /(x)  denoting  a  polynomial  in  x.  Write  the  gen- 
eral equation  of  the  curves  C;  diow  that  through  every  point  of  the  plane  there  passes 
either  one  or  three  curves  C,  and  determine  the  region  of  the  plane  where  the  point 
ought  to  be  found  in  order  that  the  number  of  the  curves  which  pass  through  it  shall 
equal  three;  determine  the  locus  of  the  points  such  that  two  of  the  curves  C  which 
pass  through  one  of  them  are  orthogonal. 

2.  Given  the  point  A  (x=0.5,  y=0).  Let  P  be  that  one  of  the  curves  C  which 
passes  through  A  and  is  concave  toward  the  positive  part  of  the  axis  Ox;  let  B  be  the 
point  of  the  curve  P  which  has  for  ordinate  >/  6.  Suppose  Q  is  that  one  of  the  curves  C 
passing  through  B  and  concave  toward  the  negative  part  of  the  x— axis;  suppose  finally 
that  A'  is  the  point  where  this  curve  cuts  the  axis  Ox.  Calculate  the  area  bounded  by 
the  arcs  of  curves  AB,  BA\  and  the  axis  Ox. 

3.  A  moving  point,  starting  from  A,  traverses  successively  the  arc  AB  of  P,  then  the 
arc  BA^  of  Q.  Its  tangential  acceleration  is  constantly  equal  to  its  velocity,  and  its 
initial  velocity  is  equal  to  1 ;  at  the  point  B  suppose  that  the  velocity  does  not  change 
in  magnitude,  but  only  in  direction.  Calculate  to  the  nearest  tenth  the  time  taken 
for  the  point  to  traverse  the  arc  ABA\ 

4.  At  the  point  B,  the  acceleration  of  the  moving  point  suffers  a  discontinuity. 
Calculate,  by  its  projections  on  the  two  axes  of  coordinates,  the  geometric  variation 
of  the  vector-acceleration  at  the  point  B. 

Group  II. 

I. 

Consider  in  a  plane  two  rectangular  coordinate  axes  Ox,  Oy.  A  material  point  if, 
of  mass  equal  to  unity,  is  movable  in  a  plane  under  the  action  of  a  force  {F)  of  which 
the  projections  X  and  Fon  the  axes  are  X—x,  Y^y—Ax,  x  and  y  denoting  the  coor- 
dinates of  the  point  if; 

1.  Form  and  integrate  the  differential  equations  of  the  motion  of  the  point  M. 

2.  Determine  the  motion  of  if  in  supposing  that.at  the  beginning  of  the  time  its 
cocnrdinates  are  (a,  0)  and  that  its  velocity  has  —a  and  2a  for  projections  on  the  axes. 
Construct  the  trajectory  (T)  corresponding  to  this  motion. 
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3.  Calculate  the  time  taken  by  the  moving  point  in  going  from  any  point  M  ciite 
traject(M7  to  the  point  M ' ,  where  the  tangent  to  the  trajectory  is  parallel  to  the 
radius  vector  OK. 

4.  Prove  that  the  hodograph  of  the  motion  is  a  homothetic  curve  ol  the  tnjeciory 
{T)  and  calculate  to  the  nearest  tenth  the  ratio  of  homothety. 

5.  The  trajectory  (T)  passes  through  tJie  point  0.  Evaluate,  in  terms  of  the  abtciom 
of  the  point  the  area  bounded  by  the  arc  of  the  curve  OM  and  the  chord  Oif,  ako 
the  volume  generated  by  this  area  turning  about  Oy. 


Note. — For  interesting  comment  concerning  the  emphoHi  on  analytical  geometry  in 
the  above  examination,  compare  E.  BliUeVg  report,  page  tl  {Commianon  InUmatiO' 
nale  de  VEnseignementMathimatique.  Sous-Commiision  Prangaite,  Rapportt,  vol.  t). 


II. 


Evaluate  to  the  nearest  hundredth  the  integrals: 


APPENDIX  D. 
FRANCE. 

AorAoATION  DBS  BOIBNOSS  MAlHiMATIQUBS. 

As  there  are  no  mathematical  examinations  for  teachers  in  any  other  country  to 
compare  in  difficulty  with  those  to  iHiich  the  candidate  for  a  French  agr^tion  is 
required  to  submit,  it  seems  worth  while  to  give  fuller  details.   I  therefore  subjoin: 

I.  Concours  programs  (announced  ^11  months  in  advance).  The  examinations 

were  on  topics  selected  from  the  program. 

II.  The  corresponding  examination  papers.  The  four  written  examinations  occurred 
within  five  consecutive  days.  The  first  paper  may  seem  short  for  the  time 
allowed  (seven  hours),  but  when  the  enonnously  high  standard  in  presentation 
and  detail  is  taken  into  consideration,  this  is  not  found  to  be  the  case. 

L  PROGRAM  FOR  THE  CONCOURa 

I. — Gbnbbal  Pbooram  in  Analysis  and  Mechanics,  1914.^ 

Since  the  programs  for  the  certtficatsd'6tudes  sup^rieures  vary  among  the  different 
mdvereities,  the  jury  indicate  in  the  program  below  the  minimum  of  general  knowl- 
edge which  the  candidates  for  certificats  in  analysis  (differential  and  integral  calculus) 
and  mechanics  are  supposed  to  have  acquired. 

The  subjects  of  the  "compositions"  in  differential  calculus,  integral  calculus,  and 
mechanics  will  be  chosen  from  Nos.  1,  2,  3,  4,  5,  7,  8,  9, 10,  11, 12, 13, 14,  and  15  of 
this  program;  their  scope  will  not  exceed  the  standard  set  by  the  subjects  of  problems 
proposed  for  the  correspondiDg  certificats  for  the  licence. 

DuraBBNTIAL  GaLOULUS  AND  InTBORAL  OaLCULUS. 

1.  FundarMtUal  operationi  of  differential  and  integral  ca^/ti«;.  Derivatives  and 
differentials;  simple  integrals,  curvilinear  integrals,  integrals  of  total  differentials, 
double  and  triple  integrals. 

'  2.  Applicatiom  of  the  differential  ealeiUtu:  Study  of  functions  of  a  real  variable 
(Taylor's formula,  maxima  and  minima,  functional  determinants,  implicit  functions); 
calculation  of  derivatives  and  differentials;  change  of  variables.  Order  of  connection 
and  class  of  an  area. 

3.  Applicationi  of  the  irUegral  cakulue:  Processes  of  integration.  Length  of  an  arc 
of  a  curve  (plane  and  gauche),  areas,  volumes.  Differentiation  and  change  of  variables 

under  the  sign  J*  J*  .   .   .  Study  of  the  integral  J**  /  {x)  dx  when  one  of  the  limits  or 

the  function  becomes  infinite.  Green's  f(»rmula. .  Study  of  functions  represented  by 
certain  series.   Properties  of  power  series. 

4.  Elements  of  infinitesimal  geometry:  ''Infinitesimal  properties''  of  plane  and 
gauche  curves  (curve  envelopes,  curvature,  torsion).  Infinitesimal  properties  of 
sor&ces;  surfoce  envelopes,  summary  of  the  results  on  contact  transf(Hinati(His; 
developable  surfaces,  ruled  surfoces;  Meusnier's  theorem;  principal  sections.  Con- 
jugate lines,  lines  of  curvature,  asymptotic  lines  in  any  curviUnear  coordinates. 

>  BtOUttn  edninittratif  du  minUtire  de  VirutrueHon  jmbUpte,  ann^  1913, 36  JulUet,  pp.  17^174.  Al- 
thoofh  the  program  for  1915  was  pablishad,  no  examination  hai  been  held  since  1914. 
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6.  Elementary  functions  of  a  complex  variable:  Simple  algebraic  functioiui;  drcahs 
and  logarithmic  functions. 

6.  Theory  of  analytic  functions:  Propertfes  of  the  integral       )  cb.   Series  of  Taylor 

and  of  Laurent.  Poles,  essentially  singular  points,  residues.  Reduction  of  the 
hyperelliptic  integrals. 

7.  Differential  equations  of  the  first  order:  General  solutions,  particular  solutions, 
singular  solutions.  Simple  types  of  integrable  equations.  Integrating  factor. 
Theorem  of  Briot  and  Bouquet  on  the  existence  of  the  solutions  in  the  cases  where 
the  known  fimctions  are  analytic. 

8.  Differential  equations  and  systems  of  equations  of  any  order:  General  solution, 
particular  solutions,  first  solutions.  Simple  types  of  integrable  equations.  LLoeas 
equations. 

9.  Integration  of  linear  partial  differential  equations  of  the  first  order. 

10.  Integration  of  differential  equations  (partial  or  total)  of  the  first  order. 

Mechanics. 

11.  Statics:  Composition  of  forces  applied  at  a  point.  Attraction  ef  a  spherical 
homogeneous  shell  at  an  exterior  or  interior  point.  Elementary  properties  of  poten- 
tial. Reduction  of  forces  applied  to  a  solid  body.  Conditions  of  equilibrium  of  a 
solid  body.  Applications  to  simple  machines.  Funicular  polygon.  Suspensicm 
bridges.   Catenary.   Principal  of  virtual  work. 

12.  Kinematics:  Velocity,  acceleration.  Movement  of  a  plane  figure  in  its  plane» 
•Representation  of  the  movement  by  the  rolling  of  a  moving  curve  on  a  fixed  curve* 
Movement  of  a  solid  body  about  a  fixed  point.  Representation  of  the  movement  by 
the  rolling  of  a  moving  cone  on  a  fixed  cone.  Movement  of  a  solid  body  in  space. 
Heliroidal  movement.   Relative  movements.   Theorem  of  Coriolis. 

13.  'Dynamics  of  a  particle:  Work.  General  theorems.  First  integrals  of  the  equa- 
tions of  motion.  Application  to  the  motion  of  the  planets.  Movement  of  a  point 
on  a  curve  or  on  a  surface.  Penduliun  in  a  vacuiun  and  in  a  resisting  medium. 
Conical  pendulum.   Geodetic  lines. 

14.  Geometry  of  masses:  Centers  of  gravity.   Moments  of  inertia. 

15.  Dynamics  of  sy steins:  General  theorems.  First  integrals.  Energy,  stability  of 
equilibrium.  Movement  of  a  solid  body  about  a  fixed  axis.  Pressure  supported  by 
the  axis.  Compound  penduliun.  Movement  of  a  solid  body  about  a  fixed  point. 
General  movement  of  a  solid  body.  Law  of  friction  and  slipping.  Applicatkm  of 
the  principle  of  vis  viva  to  machines.  D'Alembert's  principle.  Lagrange's  equa- 
tions.  Relative  motion.  Percussions. 

16.  CoTionical  equations:  Jacobins  theorem. 

17.  Hydrostatics:  Equilibrium  of  a  fluid  mass.  Level  surfaces.  Pressure  on  a  plane 
wall.   Archimedes's  principle.   Equilibrium  of  floating  bodies. 

18.  Hydrodynamics:  General  equations  of  motion  of  a  fluid  mass.  Bernoulli's 
theorem.   Torricelli's  theorem. 

Lessons.^ 

Parts  of  the  programs  from  which  are  drawn  the  subjects  of  the  lessons. 

1  Although  the  program  of  "Lessons"  for  1914  is  given  on  pp.  175-177  of  the  BmUetin  Adviinittratif  man- 
tioned  aboTe,  the  examinations  on  these  lessons  took  place  after  the  war  had  commenced,  and  I  have 
been  unable  to  find  any  published  list  of  lesson-subjecta  selected  at  that  time.  As  the  program  of  lessons 
for  1910  and  the  corresponding  list  of  lesson-subjects  were  available,  they  are  given  in  this  appendix.  Then 
Is  considerable  variatioo  in  the  program  of "  I^essons"  from  year  to  year. 
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MathAmatiqubs  SPicXALBS. 
Series:  Series  of  positive  tenns;  character  of  canvergence  or  divergence  drawn  from 
the  study  of  the  expressions:  ^=i»  ^Uj^,  nut 

Absolutely  converging  series.  Convergence  of  series,  with  terms  alternately  positive 
and  negative,  of  which  the  general  term  decreases  constantly  in  absolute  value  and 
tends  toward  zero.   Numerical  examples. 

General  properties  of  algebmic  eqtuUione:  Niunber  of  roots  of  an  equation.  Belations 
between  ihe  coeflBcients  and  the  roots.  Every  rational  and  symmetric  fimction  of 
the  roots  may, be  expressed  rationally  as  a  function  of  the  coefficients.  Elimination 
of  one  imknown  between  two  equations  by  means  of  symmetric  functions.  Condition 
that  an  equation  has  equal  roots.  Study  of  the  commensurable  roots.  Descartes's 
theorem.  Complex  numbers.  De  Moivre's  theorem.  Trigonometric  resolution  of 
the  binomial  equation. 

Functions:  Function  of  a  real  variable,  graphic  representation,  continuity.  Defi- 
nition and  continuity  of  the  exponential  function  and  of  the  logarithmic  function. 

Limit  of  ^1 4-]^)  when  m  increases  indefinitely  in  absolute  value.   Derivative  of  a 

fimction;  slope  of  the  curve  represented.  Derivative  of  a  smn,  of  a  product,  of  a 
quotient,  of  an  integral  power,  of  a  function  of  a  function.  Derivative  of  a'  and  of 
log  X,  Use  of  logarithm  tables  and  of  the  slide  rule.  Hollo's  tJieorem,  law  of  finite 
increments,  graphic  representation.  Functions  of  several  independent  variables, 
partial  derivatives.  Law  of  finite  increments.  Derivative  of  a  compound  function. 
Derivative  of  an  implicit  function  (admitting  the  existence  of  this  derivative).  Em- 
ployment of  the  derivative  for  the  study  of  the  variation  of  a  function;  maxima  and 
minima.  Primitive  functions  of  a  given  function,  their  representation  by  the  area 
of  a  curve. 

Functions  defined  by  a  power  series  with  real  coefficients.  Interval  of  convergence: 
Addition  and  multiplication.  In  the  interior  of  the  interval  of  convergence  one 
obtains  the  derivative  or  the  primitive  functions  of  the  function,  on  taking  the  series 
of  derivatives  or  of  the  primitive  functions  (functions  which  extend  to  the  extremities 

of  the  interval  are  not  considered).   Examples:  Developments  in  series  of— ^> 

1 — X 

— arctanx,  log  (1-a:),  log  Exponential  series.   Binomial  series.  The 

equations  and  i/  (l+x)=7ny  serve  to  determine  the  siun  of  the  last  two  series. 
Development  into  series  of  a\  of  arcs  in  x. 

Curves  whose  equation  is  resolved  or  resolvable  with  regard  to  one  of  the  coordinates: 
Tracing.  Equation  of  the  tangent  at  a  point;  subtangent.  Normal,  subnormal. 
Concavity,  convexity,  points  of  inflexion .  Asymptotes.  Application  to  simple 
examples  and  in  particular  to  the  conies  and  to  those  curves  of  which  the  equation 
is  of  the  second  degree  with  respect  to  one  of  its  coordinates. 

Curves  defined  by  the  expression  of  the  coordinates  of  one  of  their  points  as  functions  of 
a  parameter:  Tracing.  Numerical  examples.  Curves  of  the  second  order  and  those 
of  the  third  order  with  a  double  point  are  unicursal. 

Curves  defined  by  an  implicit  equation:  Equation  of  the  tangent  and  of  the  normal 
at  a  point.  Tangents  at  the  origin  in  the  case  where  the  origin  is  a  simple  point  or  a 
double  point.  Discussion  of  the  asymptotes  in  the  case  of  nimierical  examples  of 
curves  of  the  second  and  of  the  third  order. 

Curvature.   Envelopes.  Developables. 

Polar  coordinates:  Their  transformation  into  rectangular  coordinates.  Equation  of  a 
right  line.   Construction  of  ciu^es;  tangents,  asymptotes.   Applications  (confined 
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to  the  case  when  the  equation  is  solved  with  respect  to  a  radius  vector).  Case  of  the 
conies. 

Qoudie  ewrva:  Tangent.  Osculating  plane.  Curvature.  Applications  to  the  cir- 
cular helix. 

Study  of  mrfaces  of  the  second  degree  with  reduced  cqtuUion:  Condition  of  the  contact 
of  a  plane  with  a  surface.  Simple  problems  relative  to  tangent  planes.  Normals. 
Properties  of  conjugate  diameters.  Theorems  of  Apollpnius  for  the  ellipsoid  and  the 
hyperboloids.  Circular  sections.  Rectilinear  generatrices.  The  surfaces  of  the 
second  order  are  unicursal. 

Dynamics. 

1.  Free  material  point:  Principle  of  inertia.  Definition  of  force  and  mass.^  Bela- 
tion  between  the  mass  and  the  weight.  Invariability  of  the  mass.  Fundamental 
units.  Derived  units.  Movement  of  a  point  imder  the  action  of  a  force,  constant 
in  magnitude  and  direction,  or  imder  the  action  of  a  force  issuing  from  a  fixed  center: 
(1)  Proportional  to  the  distance;  (2)  in  the  ratio  inversely  as  the  square  of  the  dis- 
tance. Composition  of  forces  applied  at  a  material  point.*  Work  of  a  force,  work  of 
the  resultant  of  several  forces,  work  of  a  force  for  a  resulting  displacement.  Theory 
of  living  force.  Level  surfaces.  Fields  and  lines  of  force.  Kinetic  energy  and 
potential  energy  of  a  particle  placed  in  a  field  of  force. 

2.  Material  pointy  not  free:  Movement  of  a  heavy  particle  on  an  inclined  plane,  with 
and  without  friction,  the  initial  velocity  acting  along  the  line  of  greatest  inclination. 
Total  pressiue  on  the  plane;  reaction  of  the  plane.  Small  oscillations  of  a  simple 
pendulum  without  friction;  isochronism. 

Dbscriptive  Geometbt. 

Intergedion  of  surfaces:  Two  cones  or  cylinders,  cone  or  cylinder  and  surface  of 
revolution,  two  sur^ces  of  revolution  of  which  the  axes  are  in  the  same  plane. 

II. — ^Lessons  on  the  Subjects  of  the  Programme  of  the  Sbconde  and  Pbb- 

MlilRE  (C  AND  D)  AND  MaTH^MATIQUBS  A. 

Seconde  {C  and  D), 

Algebra:  Resolution  of  equations  of  the  first  degree  in  one  unknown.  Inequalities 
of  the  first  degree.  Resolution  and  discussion  of  two  equations  of  the  first  degree 
in  two  unknowns.  Problems;  substitution  in  equation.  Discussion  of  the  results. 
Variation  of  the  expression  ax-\-b;  graphic  representation.  Equations  of  the  second 
degree  in  one  unknown  (theory  of  imaginaries  not  discussed).  Relations  between 
the  coefficients  and  the  roots.  Existence  and  signs  of  the  roots.  Study  of  the  trino- 
mial of  the  second  degree.  Inequalities  of  the  second  degree.  Problems  of  the 
second  degree.  Variation  of  the  trinomial  of  the  second  degree.  Graphic  representa- 
tion. Variation  of  the  expression  ^^jrJ  g»phic  representation.  Notion  of  deriva- 
tive; geometrical  significance  of  the  derivative.  The  sign  of  the  derivative  indi- 
cates the  direction  of  the  variation;  applications  to  very  simple  nimierical  examples 
and  in  particular  to  the  functions  studied  before. 

Geometry:  Simple  notions  of  homothetic  figures.  Similar  polygons.  Sine,  cosine, 
tangent,  and  cotangent  of  positive  angles  less  than  two  right  angles.  Metrical  rela- 
tions in  a  right  triangle  and  in  any  triangle.  Proportional  lines  in  the  circle.  Fourth 
proportional;  mean  proportional.    Regular  polygons.    Inscription  in  a  circle  of  a 

>  It  is  admitted  that  a  force  applied  at  a  material  point  is  geometrically  equal  to  the  product  of  the  mass 
of  the  point  by  the  acceleration  that  it  impresses  on  the  point 

s  It  is  admitted  that,  if  several  forces  act  ai  a  point,  the  acceleration  that  they  impiess  on  the  point  is 
the  ftomatiio  sum  of  the  aooeleiations  that  each  of  thion  impresses  on  it»  if  acting  atone. 
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square,  of  a  hexagon;  of  an  equilateral  triangle,  of  a  decagon,  of  a  qnindecagon. 
Two  regular  polygons  of  the  same  number  of  sides  are  similar.  Ratio  of  their  pei^ 
imeters.  Length  of  an  arc  of  a  circle.  Ratio  of  the  circumference  to  the  diameter. 
Calculation  of  t  (confined  to  the  method  of  the  perimeters).  Area  of  polygons;  area 
of  a  circle.  Measure  of  the  area  of  a  rectangle,  of  a  parallelogram,  of  a  triangle,  of  a 
trapezium,  of  any  polygon.  Ratio  of  the  areas  of  two  similar  polygons.  Area  of  a 
regular  convex  polygon.  Area  of  a  circle,  of  a  sect<^,  and  of  a  segment  of  a  circle. 
Ratio  of  the  areas  of  two  circles.  ' 


Translation:  Rotation  about  an  axis.  Sjrmmetry  with  respect  to  a  line.  Sym- 
metry with  respect  to  a  point.  Symmetry  with  respect  to  a  plane.  This  second 
kind  of  symmetry  is  equivalent  to  the  first. 

Trihedral  angles:  Disposition  of  the  elements.  Trihedral  symmetry.  Each  face 
angle  of  a  trihedral  is  less  than  the  siun  of  the  other  two.  Limits  of  the  sum  of  the 
face  angles  of  a  trihedral.  Supplementary  trihcdrals.  Applications.  Inequalities  of 
the  trihedrals. 

Homology:  Parallel  plane  sections  of  polyhedral  angles.  Area. 

Folyhedra:  nomothetic  polyhedra,  similar  polyhedra.  Prisms,  pyramids.  Sum- 
mary of  notions  on  the  symmetry  of  the  cube  and  of  the  regular  octahedron.  Vol- 
umes of  parallelepipeds  and  of  prisms.  Volume  of  a  pyramid.  Voliune  of  a  pyramid 
truncated  by  parallel  sections.  Volume  of  a  truncated  triangular  prism.  Ratio  of 
the  volmnes  of  two  similar  polyhedra.  Two  symmetrical  polyhedra  are  equivalent. 
Sphere:  Plane  section,  poles,  tangent  plane.  Circumscribed  cone  and  cylinder. 
Area  and  volume. 


Arithmetic:  Common  fractions.  Reduction  of  a  fraction  to  its  simplest  terms. 
Reduction  of  several  fractions  to  a  common  denominator.  Least  common  denomi- 
nator. Operations  with  common  fractions.  Decimal  numbers.  Operations  (consid- 
ering the  decimal  fractions  as  particular  cases  of  ordinary  fractions).  Calculation  of 
a  quotient  to  a  given  decimal  approximation.  Reduction  of  an  ordinary  fraction  to 
a  decimal  fraction;  condition  of  possibility.  When  the  reduction  is  impossible,  the 
ordinary  fraction  can  be  regarded  as  the  limit  of  an  imlimited  -periodic  decimal  frac- 
tion. Square  of  a  whole  number  or  of  a  fractional  number;  nature  of  the  square  of 
the  sum  of  two  numbers.  The  square  of  a  fraction  is  never  equal  to  a  whole  niunber. 
Definition  and  extraction  of  the  square  root  of  a  whole  number  or  of  a  fraction  to  a 
given  decimal  approximation.  Definition  of  absolute  error  and  of  relative  error. 
Determination  of  the  upper  limit  of  an  error  made  in  a  siun,  a  difference,  a  product, 
a  quotient,  knowing  the  upper  limits  of  the  errors  by  which  the  given  quantities  are 
affected.   Metric  system. 

Algebra:  Monomials,  polynomials;  addition,  subtraction,  multiplication,  and  divi- 
sion of  monomials  and  of  polynomials.  Equations  of  the  second  degree  in  one  . un- 
known. Simple  equations  which  are  equivalent.  (The  theory  of  imaginaries  is  not 
developed.)  Problems  of  the  first  and  second  degree.  Arithmetic  progressions. 
Geometric  progressions.   Common  logarithms.   Compound  interest,  annuities. 

Trigonometry:  Circular  functions.  Addition  and  subtraction  of  arcs.  Multiplica- 
ticm  and  division  by  2.  Resolution  of  triangles.  Applications  of  trigonometry  to 
various  questions  relative  to  the  elevation  of  planes.  (The  construction  of  the  trigo* 
nometric  tables  is  not  to  be  considered.) 

Geometry:  Inversion.  Applications.  Peaucellier's  cell.  Polar  of  a  point  with 
respect  to  a  circle.   Polar  plane  of  a  point  with  respect  to  a  sphere.  Hyperbola: 
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Trace,  tangent,  asymptotee;  simple  problems  on  tangents.  Equation  of  a  hyperfools 
with  respect  to  its  axes.   Plane  sections  of  a  cone  and  of  a  cylinder  of  revolution. 

Vectors:  Projection  of  a  vector  on  an  axis;  linear  moment  with  respect  to  a  point; 
moment  with  respect  to  an  axis.  Geometric  sum  of  a  system  of  vectors;  resultant 
moment  with  respect  to  a  point.  Simi  of  the  moments  with  prospect  to  an  axia. 
Application  to  a  couple  of  vectors. 

Descriptive  geometry:  Rabatting.  Change  of  plane  of  projection;  rotation  about  an 
axis  perpendicular  to  a  plane  of  projection.  Application  to  distances  and  angles; 
distance  between  two  points,  between  a  point  and  a  line,  between  a  point  and  a  jdane; 
the  shortest  distance  between  two  lines  of  which  one  is  vertical  or  at  right  angles  to 
the  plane,  or  of  two  lines  parallel  to  the  same  plane  of  projection;  conmion  perpen* 
dicular  to  these  lines.  Angle  between  two  lines;  angle  between  a  line  and  a  plane; 
angle  between  two  planes. 

Kinematics:  Units  of  length  and  of  time.  Motion.  Relative  motion.  Trajectory 
of  a  point.  Examples  of  motion.  Rectilinear  motion;  uniform  motion;  velocity,  its 
representation  by  a  vector.  Varied  motion,  mean  velocity;  velocity  at  a  given  in- 
stant, its  representation  by  a  vector;  mean  acceleration;  acceleration  at  a  given  in* 
stant;  its  representation  by  a  vector.  Uniformly  varied  motion.  Curvilinear 
motion.  Mean  velocity,  velocity  at  a  given  instant  defined  as  vectors.  Algebraic 
value  of  velocity.  Hodograph.  Acceleration.  Uniform  circular  motion,  angular 
velocity;  projection  on  a  diameter.  Simple  oscillation  in  a  line.  Change  of  the 
system  of  comparison.  Resultant  of  velocities.  Examples  and  applications.  (Purely 
geometrical  applications  are  not  to  be  insisted  upon.)  Geometrioed  study  of  the  helix. 
Helicoidal  motion  of  a  body.   Screw  and  nut. 

Dynamics:  Work  of  a  force  applied  to  a  material  point.  Unit  of  work.  Work  of  a 
constant  force,  of  a  variable  force.  Elementary  work,  total  work.  Graphical  evalua- 
tion. Work  of  the  resultant  of  several  forces.  Theorem  of  forces  acting  on  a  material 
point.   Simple  examples. 

Cosmography:  Moon.  Apparent  proper  motion  on  the  celestial  sphere.  Phases. 
Rotation.   Variation  of  the  apparent  diameter.   Eclipses  of  the  moon  and  of  the  sun. 


Let  -4„  -4 J,  ^4,  be  the  four  vertices  of  a  tetrahedron  T.  Let  <i,.j  represent  the 
length  of  an  edge  AiA^  and  0,.j  the  middle  point  of  this  edge.  Denote  also  by  (A,  B) 
the  sphere  described  on  any  segment  AB  as  diameter. 

1.  Calculate  one  of  the  geometric  products  '  of  two  opposite  edges  of  T  as  a  function 
of  the  edges  of  the  tetrahedron.  Find  the  relation  which  exists  between  three  of 
these  products  with  respect  to  the  three  pairs  of  opposite  edges. 

2.  Find  the  relation  which  must  subsist  between  the  lengths  of  the  edges  of  Tin 
ord^  that  the  two  lines  Oi.20,.4  and  Oi.fi2  4  should  be  at  right  angles. 

3.  Suppose  d  is  the  distance  between  the  radical  planes  of  each  of  the  spheres  (Ai, 
^,),  A^)  and  of  the  sphere  (01.3,08.4).  Let  and  d^^  be  the  analogous  corre- 
sponding distances  in  connection  with  the  two  other  pairs  of  opposite  edges  of  the 
tetrahedron .  1 1  is  required  to  find  the  relations  which  must  subsist  between  the  edges 
of  the  tetrahedron  in  order  that  d^df^df'. 

Three  vertices  of  such  a  tetrahedron  being  given,  find  the  geometric  locus  of  the 
fourth  vertex.  Discuss. 


1  It  Is  recalled  that  the  geometric  product  of  two  vectors  AB,  CD  is  the  product  of  the  lengths  of  these 
▼ecton  and  of  the  cosine  of  the  angle  between  them. 


EL  EXAMINATIONS  IN  THE  CONCOURS. 


(1)  Writtm,  1914. 
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4.  Bemg  giv^  any  point  M,  draw  the  two  bisectors  of  the  angle  JfA^ .  Let  Wi^^ 
be  the  middle  of  the  segment  cut  by  these  bisectors  on  the  line  AiA^ ;  there  are  six 
points  Wi^^ .  Demonstrate  that  these  six  points  are  in  the  same  plane  x  which  may  be 
associated  with  the  point  M,  Conversely,  any  plane  x  being  given,  one  may  establish 
a  correspondence  of  this  kind  with  two  points  M  and  which  are  themselves  asso- 
ciated. What  position  must  be  given  to  the  plane  r  in  order  that  the  corresponding 
points  M  and  fall  together?  How  must  tiie  plane  x  be  displaced  when  a  corre- 
sponding point  M  describes  a  circle  the  plane  of  which  passes  through  the  center  of 
the  sphere  circimiscribed  about  the  tetrahedron? 

5.  Given  a  tetrahedron  T,  construct  a  point  Mq  coincident  with  its  associate  and 
situated  at  the  same  distance  from  the  three  vertices  Ai,  Aj,  A,. 

Find  the  surface     locus  of  the  vertex     when  T  is  deformed,  -4i,  -4,,  A^  remaining 

fixed  and  the  ratio         preserving  a  constant  value  i. 

Let  D^be  any  line  passing  through  Ai,  Construct  the  points  of  intersection  of  D 
and  of  S,  and  find  the  locus  of  the  lines  D  tangent  to  S  and  the  locus  of  the  point 
of  contact.^ 


Given  a  h3rperboloid  of  one  sheet  whose  equation,  with  respect*  to  its  axes,  is 

I.  There  exist  two  families  of  such  hyperboloids  susceptible  of  b^ing  generated  by 
the  intersection  of  planes  at  right  angles  to  one  another  passing  respectively  through 
two  fixed  lines;  we  may  pass  from  a  hyperboloid  Hot  the  first  family  to  a  hyperboloid 

of  the  second  family  by  rotation  through  a  right  angle  about  Oz. 

Let  D,  A  be  the  fixed  lines  with  respect  to  H;  D',  A''  the  fixed  lines  with  respect 
to  H^;  find  the  surface  loci  of  i>,  A  and  of  IX,  A'',  when  X,  n,  vary,  p  remaining  fixed. 

There  exist  planes  P  parallel  to  the  plane  xOy  cutting  tJiese  surfaces  in  two  curves 
which  have  a  conmion  point  A  situated  on  Ozy  and  a  common  real  point  B  situated 
in  the  trihedral  Oxyz;  evaluate  the  area  bounded  by  the  arcs  AB  of  the  two  curves, 
also  the  volume  generated  by  this  area  when  the  plane  P  has  one  coordinate  {cote) 
varying  from  Zi  to  z^. 

II.  With  a  hyperboloid  Hi  of  the  first  family,  a  correspondence  may  be  established 
with  an  infinite  number  of  hyperboloids  of  the  second  family  such  that  the  fixed 
lines  with  respect  to  Hi  and  the  fixed  lines  with  respect  to  one  of  these  latter  form 
a  gauche  quadrilateral;  let  H2  be  such  a  hyperboloid;  Z>|,  Aj,  and  i>2»  A,  the  fixed 
lines  with  reference  to  Hi  and  H2  respectively;  ABCD  the  quadrilateral  formed  by 
these  lines;  show  that  the  hyx)erboloid  H^  generated  by  the  intersection  of  two  planes 
cutting  at  right  angles  and  passing  respectively  through  the  diagonals  of  the  quad- 
rilateral ABCD  appertains  to  the  linear  point  pencil  defined  by  Hi  and  J?,,  that 
the  feet  a,  6,  0,  d  of  the  altitudes  Aa,  Bb^  Cc^  Dd  of  the  tetrahedron  ABCD  are  on  the 
curve  of  the  pencil  and  that  the  lines,  other  than  the  altitudes,  which  join  the  points 
A,  B,  Ct  D  to  the  points  a,  &,  c,  d  are  on  a  hyperboloid  J3i,  Hj,  or  H^. 

III.  The  hyperboloid  Hi  being  given,  through  a  point  A  in  space  one  may  pass 
two  hyi>erboloids  H2  of  the  second  family  defined  as  has  been  indicated  (II);  on  what 
surface  iS^  must  A  be  found  in  order  that  these  hyperboloids  H2  coincide?  So  also 
through  the  point  A  one  may  pass  two  hyperboloids  H^  defined  as  in  (II);  on  what 
surface  8^  must  A  be  found  in  order  that  these  hyperboloids  H^  coalesce? 

Show  that  Hi  cuts  S  and  along  the  same  curve  C,  and  that  the  intersection  of 
8  and  8^  is  composed  of  the  curve  C  and  an  imaginary  ciu*ve. 

^  Tbwe  qoestioiis  are  solved  in  NoweUtM  AnndU$  de  Malktnatiqua,  tome  73,  oct.-nov.,  1914,  pp.  491-505. 


MathAmatiqubs  Sp^oalbs. 
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IV.  Construct  the  projection  T  on  the  plane  xOy  of  the  curve  C;  show  that  r  is 
the  envelope  of  circles  orthogonal  to  a  fixed  circle  and  find  the  locus  of  the  centers 
of  these  circles. 

Find  the  locus  of  the  middle  points  of  the  chords  of  the  curve  r  which  passes 
through  the  origin.^ 

Composition  on  a  Subject  of  Analysis. 

(July  3.  Time,  7  hoars:  7  a.  m.  to  2  p.  m.) 

Being  given  three  rectangular  axes  of  coordinates  Oxyz,  consider  the  total  differ- 
ential equation  (1)  aH/fdx+(2—c^)dy—yd2=0  where  a  denotes  a  given  constant. 

I.  Determine  the  surfaces  Jiat  are  solutions  of  the  equation  (1).  These  surfaces 
8  are  ruled;  study  their  lines  of  striction  and  their  asymptotic  lines. 

For  each  asymptotic  line  of  a  surface  8,  express  tbe  torsion  as  a.fimctioQ  of  the 
angle  which  the  binormal  makes  with  the  axis  Oz. 

II.  The  surfaces  8  all  satisfy  a  partial  differential  equation  of  the  first  order  (E) 
independent  of  the  numercial  value  of  the  constant  a.  Indicate  how  one  may,  by 
means  of  the  surfaces  8^  generate  all  the  surfaces  2  that  are  solutions  of  this  equation. 

The  surfaces  2  contain  in  general  the  axis  Ox;  determine  the  exceptional  surfaces 
which  do  not  contain  it  and  indicate  their  nature. 

III.  Demonstrate  that  the  characteristic  curves  of  the  equation  (E)  are  the 
asymptotic  curves  of  the  different  surfaces  8,  and  that  they  form  one  of  the  families 
of  asymptotics  of  the  surfaces  2.  Prove  that  they  can  be  obtained  as  contact  curves 
of  the  surfaces  2  with  the  right  conoids  having  for  axes  the  parallels  to  Oz  meeting  Ox, 

IV.  Determine  the  second  family  of  asymptotic  lines  of  the  surfaces  2.  Prove 
that  the  curves  of  this  second  family  can  be  obtained  as  ciu'ves  of  contact  of  the  sui^ 
faces  2  with  the  right  conoids  having  for  axes  the  parallels  to  Ox  meeting  Oz, 

Determine  the  ruled  surfaces  2  which  are  distinct  from  the  surfaces  8.  Indicate 
their  nature. 

v.  Suppose  Tis  a  siuiace  enjoying  the  property  that  one  of  its  family  of  asymptotic 
lines  is  formed  from  the  curves  of  contact  of  T  with  the  right  conoids  having  for  axes 
the  parallels  to  Ox  meeting  Oz.  Prove  that  the  surface  T  either  is  a  ruled  surface  with 
director  plane  parallel  to  the  plane  yOz^  or  else  satisfies  a  partial  differential  equation 

of  the  form  (J^')  F(z-qy,  py)  =0,  ^p=j|,g=^^. 

Show  that  in  the  second  case  the  asymptotic  lines  of  the  other  family  are  character- 
istics of  the  equation  (E^)  satisfied  by  the  surface  T,  and  that  these  lines  can  be 
obtained  as  curves  of  contact  of  the  surface  T  with  the  right  ccmoids  having  for  axes 
parallels  to  Oz  meeting  Ox. 

If  two  surfaces,  of  which  each  satisfies  an  equation  of  the  form  (E^),  are  tangent  in 
a  point,  they  have  at  this  point  the  same  total  curvature.* 

Mbohanigs. 
(July  4.  Time,  7  hours:  7  a.  m.  to  2  p.  m.) 
Motion  of  a  marble  in  a  basin. 

A  homogeneous  spherical  marble  is  let  go  without  initial  velocity  on  .the  Interior 
hemispherical  surface  of  a  fixed  basin  of  which  the  axis  of  symmetry  is  vertical  and 
which  is  concave  upward. 

Required  to  study  the  motion  of  the  marble  on  the  basin. 

In  particular  solve  the  following  questions  concerning  this  motion: 

>  These  questions  are  solved  in  NbweUet  Annaki  de  MiUlUmatifuet,  tome  74,  Jan.  1015,  pp.  15-20. 
tidem,  tome  73,  d^.  1914,  pp.639-547. 
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I.  Suppose  first  that  the  marble  can  be  concentrated  at  a  material  point  A, 

1.  Indicate  the  nature  of  its  motion  when  the  bodies  in  contact  are  perfectly 
smooth. 

2.  Consider  then  the  case  where  the  coefficient  of  friction  /of  the  marble  on  the 
basin  is  not  negligible.  Determine  first  the  condition  of  equilibrium  for  an  initial 
determinate  position     of  A,   (Denote  by     the  initial  value,  comprised  between 

Oand^,  of  the  angle  <t>  of  OA  with  the  downward  vertical  OZ),   When  this  condition 

is  not  satisfied,  the  point  A  is  changed  for  a  time  in  a  determinate  sense  on  a  circle  P. 
For  the  moment  confine  the  calculation  to  that  of  the  expression  for  the  velocity  v 
of  Abb  2k  function  of  the  angle  ^  during  this  interval  of  time  T. 

II.  Then  solve  the  same  questions  in  the  case  where  the  radius  r  of  the  marble  is 
not  negligible. 


But  when  the  slipping  friction  is  appreciable,  confine  the  attention  (neglecting  the 
rolling  friction)  to  the  case  where  the  marble  rolls  without  slipping  from  the  initial 
instant.  Show  that  for  a  given  initial  position,  A^,  of  the  center  A  of  the  marble  this 
condition  is  necessarily  produced  if  the  coefficient  of  friction  /  is  sufficiently  large. 
(In  this  case  call  w  the  velocity  of  A^  and  Q  the  instantaneous  velocity  of  rotation  of  the 
marble.) 

III.  Find  an  approximate  value  of  j^,  w  and  v  being  calculated  for  the  same  position 

of  OAf  very  near  to  the  common  initial  position  OA^  and  for  the  same  value  of  the 
coefficient /,  when  the  radius  r  which  enters  in     is  very  small. 

IV.  In  a  general  manner,  compare  the  results  obtained  in  Paragraph  I  with  those 
d  F^uragiaph  II  when  the  radius  r  of  the  marble  tends  toward  zero,  and  the  values 
of  and  of  / (zero  or  not)  remain  the  same.  It  is  noted  that-these  results  are  different; 
indicate  in  a  few  words  the  origin  of  this  paradox. 

y.  Return  to  the  case  where  the  marble  is  reduced  to  a  material  point.  Show  that 
during  the  interval  of  time  T  the  velocity  v  of  the  marble  supposed  rough  is  less  than 
that,  F,  which  it  possesses  if  it  were  smooth  when  it  passes  through  the  same  point, 
starting  from  the  same  initial  position  A^. 

VI.  Then  continue  the  study  of  the  motion  of  the  marble  reduced  to  a  material 
point  and  indicate  the  various  circumstances  which  can  present  themselves  according 
as  the  value  of /and  the  position  of  (without  now  limiting  ourselves  to  the  case 
where  the  interval  of  time  T  when  the  velocity  of  A  does  not  change  the  sense). 


^  ^'  io 
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VII.  In  particular,  indicate  what  happens  when  the  value  is  taken  equal  to 
32*^,  then  to  60*^,  the  coefficient  of  Iriction  having  in  the  two  cases  the  value  0.75, 

then  the  value  ^• 

Notation:  Call  p  the  interior  radius  of  the  basin,  0  its  center  and  mg  the  weight 
of  the  marble.   It  will  possibly  be  found  useful  to  set  tan  9=/ and  tan  ^«2/'. 


Of  the  candidates  who  took  the  previous  examinations,  29  were  declared  by  the 
jury  to  be  admissibles.    Further  test  of  each  of  these  by:  (1)  A  numerical  calculati<Hi; 
(2)  a  problem  in  descriptive  geometry  (epure);  and  (3)  an  oral  'Wesson"  occuired  Oil 
August  21,  1914.   This  resulted  in  the  final  selection  of  15  agr^^. 
The  members  of  the  jury  for  the  entire  examination  were: 
Niewenglowski,  inspector  general  of  public  instruction,  president. 
Blutel,  insp actor  general  of  public  instruction,  vice  president. 
Cartan,  professor  at  the  University  of  Pans. 
Frechet,  professor  at  the  University  of  Poitiers. 
Gr6vy,  professor  at  Lyc^  St.  Louis. 
In  1910  the  numerical  calculation  and  ^pure  were  as  fdlows: 


The  direct  method  of  primitive  functions  should  be  employed  and  it  should  be 
compared  with  the  results  obtained  by  the  methods  of  approximate  integration. 
Indicate,  in  each  of  these  methods,  the  nimiber  of  significant  figures  that  aie  deter- 
mined with  certainty. 


A  parabola  P  situated  in  a  horizontal  plane  has  for  horizontal  projection  a  parabola 
of  which  the  focus  is  96  mm.  to  the  left  of  the  major  axis,  and  60  nun.  below  the  minor 
axis  of  the  sheet;  its  vertex  is  102  mm.  to  the  left  of  the  major  axis  and  54  mm.  below 
the  minor  axis. 

A  frontal  line  D  is  inclined  at  45^  to  the  horizontal  ^lane  and  it  rises  from  rig^t  to 
left;  it  passes  through  the  point  of  the  horizontal  plane  of  projection  situated  at  130  mm. 
to  the  right  of  the  major  axis  and  96  mm .  below  the  minor  axis  of  the  sheet.  This  line 
is  met  by  the  parabola  P  in  a  point  situated  to  the  right  of  the  profile  plane  which 
contains  the  major  axis  of  the  sheet. 

Consider  the  parabolic  segment  bounded  by  the  arc  of  the  parabola  P  which  con- 
tains its  vertex  and  by  the  parallel  to  the  ground  line  distant  144  mm.;  required  to 
represent  in  vertical  projection  only  the  solid  generated  by  the  rotation  of  this  segment 
about  the  line  D. 

Take  the  minor  axis  of  the  sheet  for  ground  line. 


Numerical  Calculation. 


Calculate  the  integral 


DsscRnrnvB  Geometbt  (^pubb). 


Subjects  of  the    Lessons"  in  1910. 


(1)  In  Mathhnatiques  iUmentaxrei, 


Solution  of  triangles. 

Symmetry  with  respect  to  a  point. 

Synmietry  with  respect  to  a  line.  (As  in  the  classe  de  premi^.) 
Symmetry  with  respect  to  a  plane. 


Variation  of  .  7^^;  graphic  representation  (program  of  seconde). 
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Supplementary  trihedral  angles.  Applications. 

Rabattments.  Applications. — ^Angle  between  two  lines,  angle  between  a  line  and  a 

plane,  angle  between  two  planes. 
Conversion  of  an  ordinary  fraction  into  a  decimal  fraction.   Repeating  fractions. 

(Math^atiques  A.) 

Volume  of  parallelepipeds  and  prisms.   (Do  not  consider  the  truncated  pyramid  or 

the  truncated  priam.)  (Premi^.) 
Plane  sections  of  a  cone  of  revolution.   (Dandelin's  method.) 
nomothetic  polyhedra.   Similar  polyhedra.  (Premiere.) 

Relation  between  the  coefficients  and  the  roots  of  the  equation  of  the  second  degree. 
Applications. 

Summary  of  notions  on  the  symmetries  of  the  cube  and  of  the  regular  octahedron. 

Tangents  to  a  hyperbola.  Asymptotes.   Simple  problems  on  tangents. 

Notion  of  the  derivative,  geometric:  significance  of  the  derivative. 

Application  to  the  variation  of  simple  fimctions.   (Program  ol  seconde.) 

Homothety  in  plane  geometry. 

Inversion  (in  a  plane  and  in  space).  Applications. 

Motion  of  the  moon.  Phases. 

Problems  of  the  second  degree.'  (Math^matiques  A.) 


Small  oscillations  of  a  pendulimi  without  friction:  Isochronism. 

Asymptotes  in  polar  coordinates;  position  of  the  curve  with  respect  to  its  asymptotes. 

Theory  of  envelopes  in  plane  geometry. 

Normals  to  the  ellipsoid. 

Curvature  of  plane  curves.   Evolutes.   Examples  (rectilinear  coordinates). 
Motion  of  a  point  under  the  action  of  a  force  issuing  from  a  fixed  center  and  proportional 
to  the  distance. 

Motion  of  a  htovy  particle  on  an  inclined  plane  with  or  without  friction,  the  initial 
velocity  being  zero  or  directed  along  the  line  of  greatest  slope. 


Complex  numbers.  a-\-hi.  Addition,  subtraction,  multiplication,  division.  Geo- 
metric' representation. 

Use  of  the  derivative  for  the  study  of  the  variations  of  a  function ;  maxima  and  minima 
Numerical  examples. 

Developments  into  series.   Applications  to  the  series  of  the  binomial  and  of  arcs  in  x. 
Motion  of  a  point  attracted  by  a  fixed  center  in  a  ratio  inversely  as  the  square  of  the 
distance. 

Construction  of  a  curve  (p=/  («) )  in  polar  coordinates.   (It  should  be  assumed  that  the 

lessons  on  tangents  and  asymptotes  have  be^  given.) 
Discussion  of  the  commensurable  roots  of  an  equation  with  integral  coefficients. 

Examples. 
Multiplication  of  series.  Applications. 

Power  series.   Intervals  of  convergence.   Differentiation.  Integration. 
Intersection  of  a  siu*face  of  revolution  and  a  cone. 
Trigonometric  solution  of  the  binomial  equation. 

Infinite  branches  in  the  intersection  of  cones  and  cylinders.   (Descriptive  geometry  ) 


(t)  In  Mathimatiques  SpSeialei. 


Number  «.   Limit  of  ^1+— J  • 

Series  of  positive  terms.   Criteria  of  convergence  and  divergence  derived  from  studjf 
of  the  expressions: 

"V^»  wt^nP;  numerical  examples. 
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Intersection  of  two  surfaces  of  revolution  of  which  the  axes  are  in  the  same  plane. 
Symmetric  and  raticHial  functions  of  the  roots  of  an  algebraic  equation. 


The  jury  for  the  concours  of  the  agr^gation  in  I9I0  consisted  of: 
Niewenglowski,  inspector  general  of  public  instruction,  president. 
Hadamard,  professor  at  the  College  de  France,  vice  president. 
Combette,  inspector  general  of  public  instructioiL. 
Gr^vy,  professor  at  Lyc^e  St.  Louis. 
Husson,  professor  at  the  university  of  Caen. 


A  mlmeograplied  pamphlet  (16  pp.)  pabUshed  aonoaUj  bom  1001  to  1913,  by  the  libnliie  Cioville- 
Morant,  Paris,  contained  the  ^preuves  terites  and  subjects  of  the  "Lessons''  for  the  Agr^tion  dee  Sciences 
Hath^matiques  of  the  year. 

Published  solutions  of  some  of  the  questions  of  the  asr^tlon  during  the  fDor  yean  1910-1913  may  be 
consulted  in  the  following  places: 

AgriQation         Composition  In  Math.  Jowmol  ie  MaA.  EUm.,  aonde  36,  mai,  1911,  pp.  121-124; 

Composition  in  Hath.  8p6o.:  (1)  Rev.  de  Math.  SpSe.,  ann^  21,  Juin,  1911,  pp.  214-221;  (2)  Nbuv.  AnnaUa 
de  Math.f  tome  70,  Janvier,  1911,  pp.  72-80;  Composition  in  Analyse:  Now.  Annalet  de  Maih.,  tome  70, 
Janvier,  1911,  pp.  21-39. 

Affrigation  /P//.— Composition  in  Math.  £l«m.:  (1)  Journal  de  Math,  iltm,,  ann^  86,  Juin,  1912,  pp. 
137-140;  (2)  Now.  AnndUt  de  Math.,  tome  70,  aoilt,  1911,  pp.  858-373;  Composition  In  Math.  8p4c:  Revue 
de  Uath.  Spie.  annte  22,  Juin,  1912,  pp.  512-^18;  dpure:  Remtede  Math.  8pSe.,  annte  22,  aoAt,  1912,  pp.  576- 
578;  Composition  in>  Analyse:  Now.  Annalee  de  Mtth.,  tome  71,  mai,  1912,  pp.  231-240;  Composition  in 
m^canique:  Now.  AnmUt  de  Math.,  tome  71,  d^cembre,  1912,  pp. '549^7. 

Agrigation  /P/«.— Composition  in  Math.  El^m.:  (1)  Journal  de  Math.  EUm.,  ami^  37,  Juin,  1913,  pp. 
149.-154;  (2)  Now.  Annalee  de  Math.,  tome  71,  d^mbre,  1912,  pp.  506-528;  Composition  in  Math.  Sp^: 
Revue  de  Math.  Spie.,  annte  23,  sept.,  1913,  pp.  289-294;  Composition  In  Analyse:  hotter.  Awnaiee  de  MoA., 
tome  72,  JuU,  1913,  pp.  316-328. 

AgrigatUm  /Pi5.— Composition  in  Math,  tl&m.:  (1)  Jour,  de  Math,  tUm.,  annte  38,  Juin,  1914,  pp.  141- 
144;  (2)  Nouv.  Annalee  de  Malh.f  tome  73,  f^v.,  1914,  pp.  81-89;  Composition  in  Math.  Spdc:  (1)  Revue  de 
Math,  apte.,  ann^  24,  Juli,  1914,  pp.  553-558;  (2)  Nouv.  Annalee  de  Math.,  tome  73,  JuU,  1914,  pp.  316-321; 
Composition  in  Analyse:  Now,  Annalee  de  Math.,  tome  73,  Jan.,  1914,  pp.  26-34;  ^pieuve  pratique:  Revue 
de  Maih.  Spie.,  ann^  24,  JuU,  1914,  pp.  56»-561. 

The  programs  for  each  year  are  usuaUy  pubUsbed  during  the  preceding  July  in  ttn^BuUetin  odminieirattf 
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A.  reifeprCfungen. 

I.  WURTTEMBERO. 

Questions  of  a  (1)  Gynmafiium;  (2)  Realgymnaaium;  (3)  Oberrealschule. 

(1)  GYMNASIUM: 

Algebra,  and  Trigonometry. 

1.  Two  places  M  and  N  are  119  km.  apart;  A  goes  from  M  to  N  and  travels  20  km. 

on  the  first  day,  18  on  the  second,  etc.,  B  starts  from  N  toward  M  two  days  after 
A^8  departure  and  travels  10  km.  on  the  first  day,  13  km.  on  the  second,  etc. 
When  and  where  do  they  meet  each  other? 

2.  Solve: 

X  -y  «l-«. 

(l-^*). 

3.  A  certain  capital  brought  4}  per  cent  interest,  and,  although  420  marks  were  annu- 

ally withdrawn,  was  doubled  in  18  years.   How  large  was  the  capital? 

4.  Solve  the  triangle  given 

0=450.34,  p=92.45,  Po=»367.52. 
[p  is  the  radius  of  the  inscribed  circle  and  pa  the  radius  of  the  escribed  circle 
opposite  the  angle  ^1.] 

Plane  and  Solid  Geometry. 

1.  Construct  a  triangle  given  ^,  the  condition  that  the  projection  of  ^  on  a 

is  equal  to  h—e.  [Ao=aItitude  of  triangle  from  angle  A;  length  of  the  median 
from  the  angle  A.] 

2.  On  a  given  line  segment  a,  draw  two  similar  rectangles  such  that  the  portion  of 

one  outside  the  other  is  a  square. 

3.  On  a  given  line  segment  AB  a  semicircle  is  described.   Find  a  point  X  on  the  di- 

ameter AB  produced  and  a  point  Yon  the  tangent  at  A  such  that  XY  is  divided 
by  the  semicircle  into  three  equal  parts. 

4.  A  given  rectangle  ABCD  rotates  about  the  side  AB  as  axis.   It  is  required  to 

divide  the  rectangle  into  three  parts  by  lines  drawn  from  D  such  that  the  solids 
generated  by  these  parts  shall  have  equal  volumes. 

(2)  REAL0YMNA8IUM: 

Higher  Analysis. 


1.  Find  the  value  of  ^^^^  ,  for  0. 
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2.  The  total  surface  of  a  cylinder  is  924  square  meters.   What  must  be  its  height  and 

the  length  of  the  radius  of  its  base  in  order  that  the  cylinder  should  have  a  maxi- 
mum volume? 

3.  For  the  curve  y»2S(3— x)  determine  the  maTima  and  minima  points  and  point  of 

inflexion,  also  the  equation  of  the  inflexional  tangent.  Graph  the  curve.  Cal- 
culate the  area  between  the  curve  and  the  positive  x— axis. 

4.  Determine  the  area  bounded  by  the  curves: 

y'=-Kic-8)  and  (x+4)  (y+3)=36, 
and  lying  within  the  first  curve. 

Analttio  Geombtrt. 

1.  Through  the  vertices  B,  and      of  the  minor  axis  of  an  ellipse  and  a  focus  a 

parabola  is  drawn  whose  axis  coincides  with  the  major  axis  of  the  ellipse,  (a) 
Find  the  equation  of  the  parabola;  (6)  Construct  the  tangents  to  the  parabola  at 
Bi  or  B,  and  find  their  equations. 

2.  The  tangent  to  the  ellipse 


at  a  point  P  meets  the  F-axis  in  P,;  and  the  normal  at  P  meets  it  in  P,.  One 
focus  Pi  is  joined  to  Pj,  the  other  to  P,.  What  is  the  geometric  locus  of  the 
point  of  intersection  of  P,  P,  and  P,  P,7   (P,  and  P,  on  the  X-bjob.) 

3.  Consider  whether  or  not  the  line  y=4a;— 2,   2— 3x+2.   Cuts  the  circle 

3j;-5y+«+2=»0. 

4.  Given  a  sphere  with  center  at  the  origin  and  radius  equal  to  5.   A  cylindrical  sur- 

face tangent  to  this  sphere  is  described  with  generating  line  parallel  to  the  line. 

y=2a:,  z=3z. 

Find  the  equation  of  the  cylindrical  surface. 
(3)  0BERREAL8CHULE, 

Descriftivb  Gbometrt. 

A  sphere  is  siurounded  by  a  plane  concentric  ring  (Saturn);  the  plane  of  the  ring 
is  parallel  to  the  horizontal  plane.  Construct  the  shadow  of  the  sphere  on  the  ring, 
the  shadow  of  the  ring  on  the  sphere;  the  shadow  of  the  sphere  on  itself,  the  shadow 
of  the  whole  system  on  the  horizontal  plane.  (The  light  comes  from  above  to  the  left 
and  is  parallel  to  the  vertical  plane.)  The  various  measurements  are  supposed  given. 

Tmoonometbt. 

1.  In  a  place  A,  whose  eastern  longitude  is  X=9^  59^,  it  was  observed  on  the  19th  of 

June  that  the  sun  rose  at  24  minute^,  8  seconds  past  4  (middle  European  time)  and 
culminated  at  48  minutes,  14  seconds  past  5  (star  time).  Hence  determine  the 
geographical  latitude  of  A,  the  M.  E.  T.  of  sunset,  and  the  declination  of  the  sun 
if  the  time  equation  is  -\-(/  24^^ ;  and  the  inclination  of  the  ecliptic  is  €^27^  27^  10'^. 

2.  If  a+^+7+5=360°,  change  the  expression. 

cot  l+cot  l+cot  l+cot  I 
into  a  product  in  which  5  is  lacking. 
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Phtbics. 


(ICftthematical  quMtioDs  only.) 


1.  A  fftctory  power  canal  2  meters  broad  and  1  m.  deep  is  closed  by  a  heavy  lock,  of 

wei^t  G=110  kg.,  and  raised  upward.  How  many  horsepower  must  an  electric 
motor  possess  in  order  to  raise  the  gate  entirely  out  of  the  water,  in  t»3  seconds, 
the  coefficient  of  friction  of  the  gate  being  f=0.2. 

2.  A  plane  convex  lens  stands  centered  opposite  a  telescope  focused  to  infinity,  and 

wit&  its  plane  surface  next  the  telescope.  A  luminous  point  lying  on  the  other 
side  of  the  lens,  on  its  axis,  is  clearly  seen  in  the  telescope  if  it  is  at  a  distance 
/«16.3  from  the  vertex  of  the  curved  surface  of  the  lens.  What  significance 
has  { for  the  lens?  How  can  the  radius  of  curvature  and  the  position  of  the  prin- 
cipal points  be  calculated  from  this,  if  the  thickness  of  the  lens  is  d»0.6  cm. 
and  the  refraction  quotient  is  1.53? 


(1)  WILHELM  GYMNASIUM.   Spring,  1909. 

1.  An  ellipse  with  semi-axes  0=7,  &=5  cm.  is  rotated  about  (t)*  the  axis  2a  (it),  the 
axis  2&,  and  (nt),  a  tangent  parallel  to  a.  Compare  the  volumes  of  the  three 
surfaces  of  revolution  with  one  another. 


Find  the  first  and  second  derivatives,  and  the  value  of  x  for  which  the  function 
is  a  minimum. 

3.  A  square  pyramid  is  to  be  circumscribed  about  a  sphere  of  radius  r,  so  that  its 

volume  i^all  be  a  minimum.  What  are  the  lengths  of  the  edge  of  the  pyramid 
and  of  a  side  of  the  square  base? 

4.  How  hi^  is  the  sun  on  the  longest  day  in  Hamburg  if  it  is  exactly  in  the  west  and 

at  what  time  (local  time)  does  this  occur? 


2.  Integrate nnxdx. 

(2)  REALOYMNASIUM.   Spring,  1907. 

1.  Projective  geometry:  The  vertices  A  and  Ai  of  the  major  axis  of  an  ellipse  are  joined 

to  a  vertex  B  of  the  minor  axis;  on  these  lines  BA  and  BAi^  perpendiculars  are 
let  fall  from  the  points  D  and  X>i,  in  which  a  movable  tangent  to  the  ellipse  cuts 
the  tangents  at  the  vertices  A  and  A^.  Show  that  the  locus  of  the  point  of  inter- 
section A  of  these  perpendiculars  is  a  hyperbola,  of  which  the  asymptotes  are  the 
.  perpendiculars  through  A  and  Ai  to  BA  and  BA^. 

2.  Anah/He  geometry:  Given  a  hyperbola  with  center  0  and  a  line  8  perpendicular 

to  the  transverse  axis  and  cutting  it  at  a  distance  c  from  0;  the  polar  of  a  point 
P,  of  s  cuts  the  diameter  0  P,  in  A.   What  is  the  locus  of  A  as  Pj  moves  in  «?  • 
i  3.  Cubic  equation:  In  order  to  compare  the  specific  heat  of  copper  and  lead  one  wants 

two  quantities  of  equal  superficial  area  and  weight.  If  a  quantity  of  lead  in  the 
form  of  a  cylinder  with  ends  capped  by  two  hemispheres  is  available,  then  a 
similarly  formed  copper  cylinder  with  hemispheres  capping  the  ends  must  be 

1  In  praotioe,  as  a  matter  of  fact,  solutions  of  special  exercises,  which  are  very  Uttle  harder  than 
others,  compensate  tor  faOure  in  one  of  the  reqoired  questions.  Two  faultless  solutions  of  questions  are 
osaally  necessary  and  sufficient  for  the  predicate satisfactory."  For  "  very  good,"  four  solutions  with- 
out error  are  expected. 


II.  HAlfBURQ. 


2. 


Given  the  function  y=log 


Special  exerciie$.^ 
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fonned  such  that  its  weigjit  p=l62rg  and  surface  0«27  «-  cm.'  are  equal  to  the 
piece  of  lead.   Determine  the  hei^t  of  the  cylinder  and  the  radiuB  <^  the  end 
hemispheree  if  the  specific  heat  of  copper  is  9  g  cm."*, 
4.  Differential  calculus:  The  curve 

has  a  point  of  inflexion,  a  maximum,  and  a  minimum  pdnt.  Determine  tiieoe 
points  and  draw  the  curve. 

Special  exercises. 

(i)  Solve  the  first  question  by  analytic  geometry. 

(ii)  Solve  the  second  question  by  pure  geometry. 

(ut)  The  intrinsic  equation  of  Van  der  Waals  is 

where  p  is  constant  and  the  absolute  temperature  O  is  a  function  of  the  volume  v. 
For  what  value  of  v  has  the  corresponding  curve  an  inflexional  tangent?  What 
value  must  p  have  in  order  that  the  inflexional  tangent  be  parallel  to  the  axiB 
of  volume? 

(3)  OBERREALSCHULE  (one  of  four),  spring,  1907. 

1.  Through  a  payment  of  6,000  marks  a  man  30  years  of  age  purchases  life  insurance. 

How  much  is  this  insurance  on  the  basis  of  4  per  cent  interest  and  Schubert's 
table  of  vital  statistics?  What  age  must  the  man  reach  in  order  that  an  equal 
sum  would  be  paid  to  his  heirs  fnmi  a  savings  bank  in  which  the  6,000  marics  at 
3i  per  cent  had  been  deposited  till  the  termination  of  the  contract? 

2.  What  regular  sph^cal  polygons  can  be  made  up  of  equilateral  triangles  and  how 

large  are  the  radii  of  the  inner  and  outer  tangent  circles  of  these  polygons? 

3.  Find  the  first  polar  of  the  curve 

2x»-l-2z»-82;-yH-8=0 
with  respect  to  the  origin.   Draw  the  curve  and  discuss  it.   Find  its  intersectioiis 
with  the  2— axis  and  the  tangents  to  the  curve  in  these  points. 

4.  What  is  the  value  of  the  difference 

rcosx--tany/4  ^ 


Jf  2  sinj  —  Tr* 


Special  exercises. 

(a)  Find  the  locus  of  the  vertex  of  a  triangle  with  given  base  2  e  and  sides  of  given 
product  p*? 

(1)  What  is  the  form  of  this  locus  according  as  p  is  greater  than,  equal  to,  or  less 
than  c? 

Example  for  sketching:  c^Z 
p,-2V27  p,=  VioT  Pt=3 
'  (2)  In  what  case  is  there  a  double  point,  and  what  are  the  tangents  at  this  doable 
point? 

(3)  Find  the  first  polars  of  the  point  at  infinity  on  the  base  of  the  triangle,  of  the 
point  at  infinity  on  the  perpendicular  bisector  of  the  base,  and  also  of  the 
middle  of  the  base  with  respect  to  the  locus  in  question.  •  Indicate  the 
significance  of  these  lines  for  the  locus,  and  draw  a  sketch  for  the  numerical 
values  c=3  and  p=2V2l   
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(6)  Evaluate  the  integral 

dz 

b:c 

B.  LEHRAMTSPRUFUNGEN. 

WURTTEMBERG. 

/.  Qutstioru  in  the  MathenuUtcB-Physics  Division, 

Higher  Algebra.. 

1.  Given  the  equation 

whose  roots  are  all  different  from  one  another.  Find  the  equation  of  the  fourth  degree 
in  y,  which  is  satisfied  by  the  unsymmetric  functions  of  roots  y=Xi-f-x,+x^,  etc. 
Prove  that  the  discriminants  of  the  two  equations  are  identical. 

2.  According  to  the  general  interpolation  formula  find  an  integral  algebraic  fimc- 
tion  yx  (fourth  order  in  x),  which  for 

takes  (m  the  values  ^Zq]  I]  l]io^l  630 

(Indicate  also  a  second  method,  without  details;  evaluate  the  determinants  which 
here  enter.)   Further  show  that  the  value    can  be  changed  into  an  "  ttberzweizahl, " 

11  for  numbers  of  the  form  (^~^  the  name  "  t^ber-r-Zahl"  is  employed.  Writedown 

the  values  of  the  numbers  y-i  to  y^.  Further  calculation  of  y^  checked  by  these 
values;  calculation  of  the  simi  y_i  to  y^.  Checks. 

Higher  Analysis. 

1.  Evaluate  and  give  the  geometric  meaning  of  the  double  integral 

give  a  plan  and  elevation  sketch. 

3.  12ay^^+3y(a:»-2y»)^=2. 

4.  Derivation  of  the  properties  of  the  logarithm  and  of  the  exponential  function  in 
the  complex  field.  Give  three  examples. 

Analytic  Geometry. 

1.  Discuss  the  ciuve 

3*-x*y-2xH/^-\-22^-{-xy*-y^-2x*-^42^-4xi^ 

2.  Find  the  equation  of  the  tangent-surface  of  the  space  curve  x=X,  y=X',  2=X' 
and  determine  the  orthogonal  trajectories  of  the  tangents  on  the  surface.  Without 
calculation,  what  maybe  stated  with  regard  to  the  lines  of  curvature,  the  asymptotic 
tinee,  and  the  geodetic  lines  of  the  surface?  (If  time  is  lacking  it  is  only  necessary 
to  write  the  differential  equation  of  the  trajectories.) 

Synthetic  Geometry. 

1.  Determine  the  center  of  a  hyperbola  given  four  points  and  the  direction  of  an 
asymptote. 

*2.  To  four  planes  through  a  point  0,  no  three  of  which  cut  in  a  straight  line,  the 
normals  in  0  are  given.   How  may  the  normal  at  0  to  any  plane  through  0  be  con- 
101179*— 18  ^18 
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structed  through  simply  joining  and  interaection,  and  in  particular  without  the 
further  use  of  a  right  angle? 

DBSCRH-nvB  Gbombtrt. 

In  a  vertical  plane  of  projection  a  semi-ellipse  is  given,  of  which  the  diadow  10  a 
semkcircle.  It  is  subjected  to  a  rotation  in  space  about  a  vertical  axis.  Construct 
the  normal  curve  and  the  meridiaii  of  the  surface  of  rotation  so  constructed »  i.  e.,  the 
section  of  any  plane  (1)  perpendicular  to  the  ajus  of  rotation  or  (2)  through  the  axis. 
(Suppose  the  proportions  given.)  Give  a  free  drawing  in  india  ink  of  the  two 
curves  sought,  also  a  short  description  of  the  corresponding  construction. 

Analytic  Mbchanics. 

1.  On  three  mutually  perpendicular  weightless  sticks,  rigidly  listened  together  at 
a  point  0,    mass-points"  P,  Q,  /2  are  placed  at  distances  a,  6,  c  from  0. 

The  system  is  turned  about  an  axis  through  0  which  at  a  given  instant,  when  the 
angular  velocity  is  a;,  makes  angles  <x,  /9,  y  with  the  three  sticks. 

How  great  is  the  vis  viva  of  the  turning  motion  of  the  system  at  this  instant?  Through 
what  single  force  at  0  and  what  pair  of  forces  (what  axis-moment)  may  the  three  cen- 
trifugal forces  be  replaced? 

Discussion  of  the  results  for  the  case  a=^p=y. 

2.  The  velocities  of  three  noncollinear  points  of  a  rigid  body  moving  with  freedom 
of  the  first  order,. are  given  for  a  certain  instant  as  vectors,  i.  e.,  in  size  and  direction. 
Show  how  to  find,  either  by  drawing  or  by  calculation,  for  the  same  instant:  (a)  the 
velocity  of  a  fourth  point  of  the  body,  also  considered  as  a  vector,  and  (6)  the  central 
axis  or  rotation  axis,  i.  e.,  the  locus  of  the  points  of  the  body  which,  for  the  instant, 
of  all  of  its  points  has  the  least  velocity. 

Trigonombtry  and  Mathematical  Gbography. 

1.  On  two  points  A  and  B  of  equal  height  and  25  meters  from  each  other  rests  a 
smooth  thin  band  of  steel  which  sags  50  centimeters  in  the  middle.  How  many  milli- 
meters (to  the  nearest  tenth  of  a  millimeter)  is  the  band  longer  than  25  meters? 

The  calculation  is  to  be  carried  through,  and  the  exactitude  of  the  result  proved, 
without  employing  any  tables.   (The  calculation  is  to  be  carried  through  in  numbers.) 

2.  On  a  simple  rod  standard  a  vertical  reference-plane  F  is  determined  by  a  strong 
white  endless  thread  passing  through  two  rings  Oi  and  0,,  and  stretched  with  the 
help  of  a  hanging  stone  0,.  The  azimuth  of  the  two  directions  of  the  thread  differs 
by  exactly  180° .  The  azimuth  is  not  exactly  known,  but  it  corresponds  about  (accord- 
ing to  the  compass  within  5°)  to  the  prime  vertical. 

At  the  point  of  observation  (in  middle  Germany),  determining  the  northern  lati- 
tude </>  on  an  evening  toward  the  end  of  November,  1895,  the  following  times  of  transit 
through  the  plane  of  the  thread  are  observed  in  siderial  time: 
7  Lyra  (about  westward)  Si=22^  29*  59«, 
y  Andromeda  (about  eastward)  52=22'*  35"  45'. 
The  apparent  AR  [right  ascension]  and  5  [declination]  of  the  two  stars  on  the  evening 
of  observation  were: 

7  Lyra  ai=18*'  55«  2%  5|=-|-32*»  32^8, 
7  Andromeda  a^^l^  57-  32%  «2=+41**  50^.1. 
What  is  the  northern  latitude  of  the  place  of  observation?  What  was  the  azimuth 
of  the  plane  of  the  thread?  What  kind  of  stars  are  to  be  chosen  for  such  determina- 
tion of  the  northern  latitude  by  transits  through  one  and  the  same  vertical  first  east- 
ward and  then  westward?   Calculation  of  ^  in  numbers  is  desired. 
(The  candidate  is  allowed  a  logarithm  table.) 
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Theorbtical  Physics. 


1.  Discussion  of  the  physical  foundations  of  the  Newtonian  definition  of  the  quan- 
tities " force "  and  " mass. 

'  2.  Derivation  of  the  formula  of  an  adiabatic  curve. 

3.  Foundations  of  a  theory  of  plane  diffraction  grating  for  parallel  lig^t  rays. 

4.  How  and  with  what  exceptions  is  Helmholtz's  law  of  induction  derived  on  the 
basis  of  the  law  concerning  the  conservation  of  energy? 

//.  Mathematical  Qu^Hons  of  the  Chemistry-hiology  Divinon, 


1.  A  merchant  buys  wares  for  a  certain  sum,  has  in  addition  5  per  cent  expenses, 
and  sells  them  again  for  504  marks,  and  thereby  gains  a  twentieth  part  of  the  pur- 
chasing price.  What  did  this  amount  to? 

2.  A  left  a  fortune  of  100,000  marks.  From  this  his  children  must  receive  6,810 
marks  annually  for  10  years  from  the  first  payment  within  a  year  after  his  death. 
The  capital  after  10  years  is  to  be  devoted  to  school  purposes.  How  large  will  this 
amount  be? 

3.  Express  the  fraction  as  the  sum  of  two  positive  fractions  with  denominators 
13  and  23.  What  are  possible  solutions? 

4.  In  the  equation  ar*— llx'-fpx'-l-ga;— 60=0  the  root  2-ft  is  given.  Find  the  other 
roots  and  the  coefficients  p  and  q.   (Check  by  means  of  Homer's  method). 


'  x=0(z— Binx) 

2.  Express  y=log  (x-fVl+^)  as  a  power  series  in  x  and  discuss  the  convergence  of 
the  series. 


Through  the  origin  and  with  different  points  of  the  hyperbola  as  centers,  circles  are 
described.   Find  the  equation  of  the  envelope  of  these  circles. 


1.  Describe  a  circle  which  touches  a  given  line  in  a  given  point  P  and  cuts  a  given 
circle  K  at  the  ends  of  a  diameter.   (Analysis,  construction,  proof.) 

2.  Given  a  point  and  two  lines  L  and  L^,  which  cut  one  another  in  A.  On  2/  find 
a  point  X  such  that  the  perpendicular  X  Y  from  X  on  is  a  mean  proportion  be- 
tween-4  F  and  PX.   (Construction  and  proof.) 

3.  Given  a  right  circular  cone  of  which  an  axial  section  is  an  equilateral  triangle. 
Produce  the  surface  beyond  the  circular  base,  such  that  the  whole  surface  of  the 
added  conical  shell  is  to  the  surface  of  the  whole  cone  as  5  is  to  6  (including  construc- 
tion of  the  calculated  result). 

4.  B  and  C  are  the  middle  points  of  two  spheres  of  radii  r,  and  (10  and  14  cm.). 
To  an  observer  at  A  the  spheres  appear  under  angles  of  sight  and  ^3  (3°  37'  20^^  and 
4°  16'  30^0.  Angle  BAC  \b  71°  4'  How  great  is  the  distance  between  B  and 
C,  and  how  laige  are  the  angles  ABC  and  ACB^ 


Algebra  and  Lower  Analysis. 


Differential  and  Integral  Calculus. 


3.  Given  the  hyperbola  ^  — 


1=0. 


Elementary  Geometry. 
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AnALTTIC  GsOlfBTRT. 

1.  The  curve  with  equation 

a:»-2a:»y+2y»-y2a;-V+2ay-2:+2y=0 

breaks  up  into  three  lines,  of  which  one  ib  x—2y.  What  are  the  equations  of  the 
other  two?  What  are  the  coordinates  of  the  vertices  of  the  corresponding  triangle; 
find  its  area. 

2.  In  the  hyperbola^— jj— 1=0  a  diameter  with  slope  n  is  given.  What  is  under- 
stood by  a  diameter  conjugate  to  this  diameter  and  how  is  the  slope  t/  of  this  diameter 
derived?  How  laige  are  the  semi-diameters  corresponding  to  these  two  directions? 

3.  Discuss  and  sketch  the  curve  with  equation 

x'-fy2x-2a^»-fy2=0. 

4.  Given  a  circle  of  radius  r  and  a  line  which  is  at  a  distance  a  from  the  middle 
point  of  the  circle.  A  second  circle  touches  the  line  in  its  intersection  with  the  line 
drawn  through  the  middle  point  of  the  first  circle  perpendicular  to  the  line;  the  com- 
mon tangents  of  the  circles  touch  the  second  circle  in  points,  the  locus  of  which  is 
required.  (The  given  line  is  to  be  taken  as  2— axis,  and  the  foot  of  the  perpendic- 
ular as  origin  of  coordinates.) 

Descriftive  Geometry. 

An  ellipse  is  projected  horizontally  as  a  circle  of  10  cm.  diameter,  vertically  as  a 
line  (30?  toward  the  right  with  the  base  line).  The  horizontal  trace  of  a  given  plane 
makes  an  angle  of  60°,  the  vertical  trace  of  45°,  both  toward  the  right  with  the  base 
line.  Construct  the  shadows  of  the  ellipse  on  these  planes.  (Both  projections  of 
rays  of  light  coming  from  the  left  make  angles  of  45°  with  the  base  line.) 

The  two  projections  of  the  shadows  are  to  be  constructed  independently  of  one 
another;  at  any  given  point  construct  the  tangent  and  find  the  nature  of  the  curve 
in  order  that  its  conjugate  diameters  can  be  determined. 

EZPBRIlfBNTAL  PhYSICS. 

1.  A  locomotive  weighing  20,000  kilograms  moves  on  a  track  1^  meters  wide  and 
its  center  of  gravity  is  IJ  meters  above  the  rails;  what  is  the  greatest  velocity  that  the 
locomotive  may  attain  in  order  that,  on  a  curve  of  80  meters  radius,  it  shall  not  leave 
the  rails?  What  is  the  maximum  velocity,  if  the  outer  rail  be  so  raised  that  the  plane 
of  the  rails  is  inclined  to  the  horizontal  plane  with  an  angle  of  5°? 

2.  For  determining  the  temperature  of  a  smelting  furnace,  a  platinum  sphere  of 
100  grams  is  put  in  it  and  then  thrown  into  a  mixing  calorimeter  which  contains  800 
grams  of  water  at  10°  C.  What  is  the  temperature  of  the  furnace  if  the  brass 
calorimeter  tub  weighed  250  grams  and  the  final  temperature  reached  14.8'*?  (Spe- 
cific heat  of  brass,  0.0926;  of  platinum,  0.0326.) 

3.  Two  biconvex  lenses  with  focal  lengths  /,=4cm.  and /a = 6cm.  are  arranged  from 
left  to  right,  such  that  the  distance  of  their  optical  middle  point  amounts  to  5=1  cm.; 
the  thickness  of  the  lenses  may  be  neglected.  To  the  left  of  the  first  lens  is  a  lumi- 
nous substance  AB  1  cm.  high.  Construct  the  picture  of  the  object  which  is  thrown 
through  the  pair  of  lenses  and  also  determine  the  distance  by  of  the  picture  fr<Mn  the 
second  lens.  How  great  is  the  common  focal  distance  /  of  the  system  of  lenses 
counted  from  the  second  lens;  and  what  advantage  is  there  in  such  a  combination 
of  lenses  over  a  simple  lens  with  the  same  focal  distance? 
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JAPAN, 

The  following  mathematical  papers  were  set  in  Tokyo  for  the  twenty-ljfth  exami- 
nation for  teachers'  licenses,  in  1911. 

PRELIMINARY  EXAMINATION  QUESTIONS. 

Arithmetic  (3  hours). 

1.  Find  three  fractions,  A,  B,  and  C  equal  to  |,  J,  and  respectively,  such  that 
^'s  denominator  is  equal  to  £'s  numerator,  and  £'s  denominator  to  C's  numerator. 
Find  the  simplest  forms  of  such  three  fractions. 

2.  A  certain  company,  dividing  its  capital  in  the  ratio  of  3  : 5  : 7,  carried  on  its 
business  in  three  divisions.  At  a  semiannual  settlement  it  was  found  that  the  first 
division  had  made  2,600  yen,  and  the  second  had  earned  8  per  cent  a  year  on  its 
capital,  but  that  the  third  had  suffered  a  loss  of  5  per  cent  a  year  of  its  capital.  How- 
ever, the  net  result  was  found  to  be  a  gain  of  6  per  cent  a  year  on  the  total  capital. 
What  was  the  amount  of  the  capital? 

3.  A  steamer,  bound  for  a  certain  port,  had  its  engine  damaged  when  one-fifth 
of  its  voyage  had  been  completed.  As  it  had  to  reduce  its  speed  by  10  knots  for  the 
rest  of  its  course,  the  average  speed  was  found  to  be  less  than  the  first  by  4  knots. 
What  was  the  initial  speed? 

4.  By  evaporating  600  grams  of  water  containing  3  per  cent  of  salt,  one  containing 
6  per  cent  of  salt  was  to  be  obtained.  It  was  found,  however,  that  70  per  cent  of  the 
water  had  already  evaporated.  How  much  water  containing  3  per  cent  of  salt  must 
be  added  in  order  to  obtain  the  solution  of  required  strength  ? 

5.  Of  a  cylindrical  vessel  holding  one  iho,  the  hei^t  and  diameter  of  which  are 
equal,  find  the  height  to  the  hundredth  place. 

Algebra  (3  hours). 

1.  When  a-f  6-|-c=0,  prove 

2.  Solve  and  discuss  the  following  simultaneous  equations: 

flap— 6y-2-f  1=0,  a;-|-y-<K— 6=0,  x+y—z+l^O. 

3.  Cut  a  triangle  and  a  rectangle,  having  equal  bases  on  a  straight  line,  by  another 
straight  line  [parallel  to  it]  ^  so  that  the  sum  of  the  areas  cut  out  between  the  parallel 
fines  shall  be  equal  to  the  area  of  the  triangle.  Find  the  distance  between  the 
parallel  lines. 

4.  In  how  many  different  ways  can  10  balls  be  arranged  in  a  straight  fine,  provided 
that  2  special  balls  must  in  all  cases  be  placed  so  as  to  occupy  alternate  positions?  ^ 

5.  Let  Oi,  0,,  a,,  be  an  arithmetic  progression,  and  &i,  &2»  ^s^  be  a 

geometric  having  all  its  terms  positive.  Prove  that  Oq  is  not  greater  than  &o,  if 
a,=6i  and  Ossb,. 

1  These  words  do  not  occur  in  the  original 

sit  is  not  olear  what  is  meant  by  *^temate  positions." 
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Gbombtrt  (3  hours). 

1.  Let  two  circl«e  touch  internally  at  A.  From  any  point  P  in  the  circumference 
of  the  external  circle  draw  a  tangent  P  If  to  the  internal  one,  and  prove  that  P  A:P  M 
is  constant. 

2.  Given  a  vertical  angle,  the  radius  of  the  inscribed  circle,  and  the  area,  construct 
the  triangle. 

3.  The  vertex  A  of  the  rectangle  ABCD  is  a  fixed  point,  and  B  and  i>  are  on  the 
circumference  of  a  fixed  circle.   Find  the  locus  of  the  point  C. 

4.  Find  the  limit  of  the  position  of  a  point,  the  ratio  of  whose  distances  from  two 
fixed  points  is  less  than  a  given  ratio. 

5.  Of  a  quadrilateral  whose  four  vertices  are  not  all  in  one  plane,  tiiree  are  fixed 
and  one  moves  along  a  straight  line.  Find  the  locus  of  the  intersection  of  the  lines 
joining  the  middle  points  of  its  opposite  sides. 

.   FINAL  EXAMINATION  QUESTIONS. 

Arithmbtic,  Algebra,  and  GEOifETRT  (written). 

Part  I  (3  hours). 

1.  The  sum  of  a  certain  irreducible  fraction  and  its  reciprocal  is  equal  to 
138794 

^gjjgf    Find  the  irreducible  fraction. 

2.  Eliminate  x,    and  z  from 

X,a_y    h_z  c 

«"+y'+2(a6+6c+ai)=0. 

3.  If  a,  b,  p,  and  q  be  real,  prove  that  the  following  equation  has  real  roots, 

4.  Solve  the  following  inequality,  6>Va(a— 2a:),  where  a  and  b  are  positive, 
and  V  represents  the  positive  square  root. 

5.  Prove  that  the  following  three  equalities  are  consistent  with,  one  another, 


x^W-^.      y=zioi-ioffx,        2«=io'-'<vr»  . 

tog  representing  the  common  logarithm. 

Part  II  (3  hours). 

1.  If  rectangles  ABDE,  ACFG  be  externally  constructed  on  the  two  sides  AB  and 
AC  of  the  right  angle  of  a  right-angled  triangle  ABC^-  prove  that  the  straight  lines 
BF  and  CD  intersect  with  each  other  on  the  perpendicular  from  A  to  the  hsrpot- 
enuse  BC. 

2.  Draw  a  circle  with  its  center  on  a  straight  line  passing  through  the  center  of  a 
given  circle,  intersecting  this  circle  at  right  angles  and  passing  through  a  given  point. 

3.  Of  a  triangle  ABCy  the  vertex  ^  is  a  fixed  point  on  an  edge  of  a  trihedral  angle 
and  the  other  two  vertices  B  and  C  move  respectively  along  two  other  edges.  Find 
the  locus  of  the  center  of  gravity  of  the  triangle. 
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Arithmbtic  (oral). 

A  boat  is  rowed  over  a  certain  distance,  when  there  is  no  tide,  in  24  hours.  With 
the  tide,  however,  the  same  distance  can  be  rowed  over  in  15  hours.  Against  the 
tide  the  boat  can  be  made  to  go  over  32  knots*  in  2  hours.  Find  the  speed »  ac- 
cordingly, when  it  is  rowed  with  the  tide. 

Algbbra  (oral). 
Solve  the  following  simultaneous  equations, 

(l+2t)  x-.(H-ib)y=l-*. 
3(l+i)  a:-(3-ft)y=3+i;. 
Gbometrt  (oral). 

Draw  a  straight  Hne  meeting  two  straight  lines  not  in  the  same  plane  and  normal  to 
a  given  plane. 

Trioonometrt  (written). 
Tkiorf  (5  hourt). 

1.  Solve  and  discuss  the  following  equation, 

sin  3x=sm  sin  x, 

2.  Eliminate  0  and  f>  from 

e  sin  e=a  sin  (d+<p), 
a  sin  (p^b  sin  6^ 
cos  -cos  ^=2m. 

3.  Find  the  maximum  value  of 

coeec  ^~tan^. 
cot^^+tan^-I 

4.  If  the  length  of  three  bisectors  of  the  three  angles,  A,  B,  C  of  a  triangle  ABC  be 

respectively  equal  to  p,  q,  r,  prove  that 

ABC 
coe-2    cosj    coBj    i,i  i 

5.  Having  given  one  angle,  the  perimeter,  and  the  radius  of  the  circumscribed 
circle  of  a  triangle;  solve  the  triangle. 

AppUeaHon  (5  howi). 

When  the  three  sides  of  a  triangle  are  known  to  be  respectively, 

a=t750.74  m.,  6=596.42  m.,  c-204.68  m.. 

compute  the  three  angles  and  the  area. 

Analytic  Gbombtrt  (3  hours). 

1.  Given  a  point  (1, 1)  and  a  straight  line  3x+4y— 6=0,  the  axes  being  rectangu- 
lar. Form  the  equation  of  the  curve  of  the  second  degree,  having  the  point  and  the 
straight  line  for  its  corresponding  focus  and  directrix  and  5  for  its  eccentricity,  and 
reduce  it  to  the  standard  form. 

iSooh  is  the  odgliiaL 
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2.  Let  iV  be  the  point  of  intersection  of  the  normal  at  any  point  If  on  an  ellipse  and 
its  major  axis.  Prove  that  the  orthogonal  proj ection  of  MN on  the  line  passing  through 
If  and  one  of  the  foci  is  constant. 

3.  Prove  that  the  four  vertices  of  a  parallelogram  circimiscribing  an  ellipse  and  its 
two  foci  are  on  the  same  equilateral  h3rperbola. 

4.  Given  an  ellipse  and  a  circle  concentric  with  each  other,  the  radius  of  the  circle 
being  equal  to  the  sum  of  half  the  major  axis  and  half  the  minor  axis  of  the  ellipse. 
Prove  that  the  locus  of  the  point  of  intersection  of  the  two  normals  to  the  ellipse  at 
the  points  at  which  two  tangents  are  drawn  to  the  ellipse  from  any  point  on  the  circle 
is  a  circle. 

5.  Let  N  be  the  point  of  contact  at  which  a  tangent  is  drawn  from  the  c^ter  M 
of  a  fixed  circle  to  the  circumscribed  circle  of  a  triangle  self-conjugate  with  respect 
to  the  fixed  circle.   Prove  that  JbfiV  is  constant. 

Differential  and  Integral  Calculus  (4  hours). 

1.  If  f{x),  ip  (x)-f{x).  i/  (x)f^O  within  the  interval  a  ^  x  ^  6,  and  /  (a)  =  0, 
f  {b)=0,  then  prove  that  (x)  will  become  zero  within  the  given  interval  at  least 
once.   Here (x)  and     {x)  are  continuous  within  the  given  limits. 

2.  Let  Fbe  the  point  at  which  the  line  passing  through  any  point  X  on  the  diag- 
onal ^Cof  a  parallelogram  ABCD  and  the  vertex  B  intersects  the  side  AD  or  its 
extension.  Find  the  minimum  of  the  sum  of  the  areas  of  the  two  triangles  AX  Y 
and  BXC. 

3.  Take  z  as  the  function  of  two  independent  variables  x  and  y:  substitute 

x=r  sin  e  cos  y=r  sin  9  sin  ^p,*  z=r  cos  0 

m-^l-\-(^^  ^(^y)  '  '^^^^  ^         ^  independent  variables  eliminate  x,  y,  s, 

4.  B  (/,  m)  represents  f  ar*(l— x)*"*      I  and  m  being  positive. 
Prove  that 

B(l,m)J-^B(l-\-l,m), 

5.  Find  the  whole  length  of  the  space  ciuve  represented  by  the  equations 

ax=z{b-\-z),  a>(x»+y»)=6»2», 

a  and  h  beinjg  positive. 

6.  Take  x^(p(UtV)  and  y=d(u,v),  and  change  the  variables  of  integration  in 

J  J  dxdy  from  x,y  to  u,v. 
I  In  the  report  this  equation  is  given  as     r  sin  ^ 
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Mellor,  J.  W.,  146. 

Menelaus,  of  Alexandria,  154. 

Merlet,  P.,  67. 

Mertens,  F.,  21. 

Meusnier's  Theorem,  255. 
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Praktikum,  122,  136. 
Pr^fet  dee  etudes,  SSf. 
Pringsheim,  E.,  107. 

Privatdocenten,  19,  20, 104, 132, 164, 186, 
189. 

Probejahr  and  Prov&r.  See  Examina- 
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Saint-Germain,  A.  de,  76. 

St.  Germain,*  H.  L.  de,  180. 
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Salkowski,  E.,  127. 
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MathemaHca;  Jakreshericht  ilher  das 
hohere  Schulwesen;  Mathematical  Gazette; 
Mathematia  Teacher;  Mathesis;  Mittel- 
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Mathematischen  und  Naturtoissenschaft- 
lichen  Unterricht, 

Secondary  schools,  salaries  for  teach- 
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Siee,  R.  W.,  60. 

Simon,  M.,  96, 117,  120, 127,  129. 
Skoleembedsexamen,  41,  214. 
Skoleraad,  39. 

Smith,  A.  T.,  45,  46,  110.  137, 160. 
Smith,  C,  146. 
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Suzsaza- Verdi,  T.  de,  143. 

Swarts,  F.,  34. 

Sweden,  3, 171-190, 217,  222,  224-226, 229. 
Switzerland,  3, 191-199, 222-226, 230. 
Sylvester,  J.  J.,  133, 134. 
Szab6,  P.  von,  137. 
Tait,  P.  G.,  183. 
Tannery,  J.,  70,  182. 

Taylor's  expansion,  20,  32,  40,  69,  133, 
169, 255, 256. 

Teachers'  College  Record,  129. 

Teachers  for  secondary  schools,  schools 
and  colleges  for  training  of  teachers; 
Austria,  26;  Belgium,  37;  Denmark,  42, 
215;  England,  54-57;  Finland,  63,  64, 
215;  France,  72-74,  216;  Germany,  92- 
97,  102,  110,  115,  116,  118,  119;  Hun- 
gary,  135,  136,  218;  Italy,  141,  219; 
Japan,  148-151,  219;  New  South  Wales, 
^11,  212;  Roumania,  159;  Russia,  165; 
South  Australia,  13;  Sweden,  186,  187; 
United  States,  205-207;  Victoria,  12, 
212.  See  also  Examinations  for  pros- 
pective teachers  in  secondary  schools; 
Universities,  colleges,  and  technical 
institutes. 
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Technical  institutes.  See  Polytechnikum 
or  Tecknische  Hochschnle. 

Technische  Hochschule.  8u  Polytech- 
nikum or  Technische  Hochschule. 

Tentamensbok,  177, 181. 

Thaer,  A.,  128. 

Theoretikum,  137. 

Thieme,  H.,  96. 

Thomson,  W.,  183. 

Thornton,  J.  S..  44,  65, 174, 175, 187, 190. 
Timpe,  A.,  184. 

Todhunter,  I.,  145, 146, 178, 179. 
Toledo,  L.  0.  de,  170. 
Torricelli,  E.,  256. 
Torroja,  M.,  170. 

Trial  year  (Probejahr,  prov&r).  See  Ex- 
aminations for  prospective  teachers  in 
secondary  schools. 

Tripos  examinations,  53,  54. 

Tiivett,  J.  B.,  14. 

Twentyman,  A.  E.,  129. 

Tzitz^ica,  G.,  159. 

United  States,  3,  4,  200-211,  215,  216, 
223-226,  230. 

Universities,  colleges,  and  technical  in- 
stitutes, Australia:  Adelaide,  Mel- 
bourne, Queensland,  Sydney,  Tas- 
mania, Western  Australia,  5f,  212,  228; 
Austria:  Gzemovits,  Gratz,  Innsbruck, 
Krakow,  Lemberg,  Prague  (German  and 
Bohemian),  Vienna,  17f,  212,  213; 
Belgium:  Brussels,  Ghent,  li^,  Lou- 
vain,  311,  213,  214,  228;  Denmark: 
Copenhagen,  41,  214,  228;  England: 
Birmingham,  Bristol,  Cambridge,  Dur- 
ham, Leeds,  Liverpool,  London,  Man- 
chester (Victoria),  Oxford,  Sheffield, 
Newcastle,  Reading,  Southampton,  50f, 
215,  228;  Finland:  Alexander  Univer- 
sity, 62,  215,  228;  France:  Aix-Mar- 
seUle,  Algiers,  Besanyon,  Bordeaux, 
Caen,  Clermont,  Dijon,  Grenoble,  LiUe, 
Lyon,  Montpellier,  Nancy,  Paris,  Poi- 
tiers, Rennes,  Toulouse,  66,  216,  228; 
Germany:  Berlin,  Bonn,  Brealau,  Er- 
langen,  Frankfurt,  Freiburg,  Giessen, 
GreiiiBwald,  Halle,  Heidelberg,  Jena, 
Kiel,  Konigsbei^,  Leipzig,  Marbuig, 
Munich,  Munster,  Rostock,  Strassburg, 
Tubingen,  Wurzbuig,  78,  87-91,  97-99, 
103-118,  122-124,  127-129,  217,  225, 
228,  271-274;  Hungary:  Budapest. 
Debreczen,  Eolozsvdr,  Pressbuig,  Zd- 


gr&b,  131-135,  218,  229;  Italy:  Bologna, 
Cagliari,  Camerino,  Catania,  Ferrara, 
Genoa,  Macerata,  Messina,  Modena, 
Naples,  Padua,  Palermo,  Parma,  Pavia, 
Perugia,  Pisa,  Rome,  Sassaii,  Siena, 
Turin,  Urbino,  140,  141,  143,  218,  219. 
229;  Jiq>an:  Kiushiu,  Kyoto,  Tohoku, 
Tokyo,  144-147,  219,  220,  229;  Nether- 
lands: Amsterdam  (Communal  and 
Free),  Groningen,  Leyden,  Utrecht, 
153, 155, 156,  220,  229;  Russia:  Eharkof, 
Khazan,  Kief,  Moscow,  Odessa,  Pedo- 
grad,  Saratov,  Tomsk,  Warsaw,  Yuriev, 
(formerly  Dorpat),  163,  221,  229; 
Spain:  Barcelona,  Granada,  Madrid, 
Murda,  Oviedo,  Salamanca,  Santiago, 
Sevilla,  Valencia,  Valladolid,  Zangosa, 
168,  221,  229;  Sweden:  Goteborg 
(H(3gskola),  Lund,  Stockholm  (HOg- 
skola),  Upsala,  175f,  222,  229;  Switzer- 
land: Basel,  Bern,  Fribourg,  Greneva, 
Lausanne,  Neuchatel,  Zurich,  193-198, 
222,  223,  230;  United  States:  Brown, 
Chicago,  Columbia,  Harvard,  lUinoifl, 
Leland  Stanford,  Miimesota,  Prince- 
ton, 200f,  223,  230. 

Universities  of  the  British  Empire,  14. 

Untergymnasien,  Unterrealschulen,  15, 
26,  213,  228. 

UnierrichtshUUUr  /Or  MathemaHk  und 
Natvrxoiisenschqften,  129. 

Vahlen,  K.  T.,  87. 

Val^e-Poussin,  C.  J.  de  la,  32, 179. 

Van  der  Waals,  J.  D.,  70,  270. 

Van  Rysselberghe,  J.,  33.  , 

Vegas,  M.,  170. 

Verein    schweizerischer  Mathematik- 

lehrer,  198. 
Verein  zur  Fdrderung  des  mathemati- 

schen    und  naturwissenschaftlichen 

Unterricht,  129. 
Victoria.  See  Australia. 
Vogt,  K.  W..  167. 
Vogt,  W.,  87. 
Voigt,  W.,  184. 
Volenszky,  J.,  137. 
Voss,  A.,  107. 

Waals,  Van  der.  See  Van  der  Waals. 

Wallentin,  F.,  17. 
WalliB,  J.,  133. 
Walton,  W.,  180. 
Wangerin,  A.,  87,  127,  183. 
Waseda  University,  151. 
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WellBtein,  J.,  96, 117, 120, 178. 

Wernicke,  A.,  120. 

Wetekamp,  W.,  120. 

Wicksel,  S.  D.,  186. 
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Wien,  W.,  183, 184. 

William  II  (rf  Gennany,  126. 
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Wilson's  Theorem,  25,  218. 

Wiman,  A.,  190. 

Wirz.  J.,  116,  127. 

Witting,  A.,  108, 110, 127. 
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Wychgram,  J.,  HO. 
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760.  Association  of  colleges  and  secondary  schools  of  the  Southern  states. 

Proceedings  of  the  twenty-second  annual  meeting,  Durham.  N.  C,  Novem- 
ber 16-17,  1916.  110  p.  8^  (Walter.  Hullihen,  secretary.  University  of  the 
South,  Sewanee,  Tenn.) 

Contains :  1.  B.  B,  Young :  "  Taking  stock,"  p.  27-37.  2.  N.  P.  Colwell :  Mutual 
interests  of  medical  and  general  education,  p.  38-46.  3.  Harrison  Randolph :  The 
old  education  and  the  new,  p.  46-00.  4.  H.  A.  Hollister :  Cooperation  in  the  stand- 
ardisation of  secondary  schools,  p.  60-68.  5.  H.  D.  Campbell :  College  credit  for 
elementary  work  in  modem  languages,  p.  69-75.  6.  J.  L.  Manahan :  Educational 
tests  and  educational  administration,  p.  70-84.  7.  H.  M.  Oass:  Military  training 
in  secondary  schools,  p.  85-05.  8.  Elizabeth  A.  Colton :  The  Junior  college  problem 
in  the  South,  p.  96-100.    9.  W.  P.  Few :  A  new  emphasis  in  education,  p.  101-106. 

761.  National  education  association.     [Proceedings,  1916.]    Journal  of  the 
National  education  association,  1 : 737-888,  April  1917. 

Department  of  Boience  instruction. — Contains :  1.  C.  O.  Rathmann  :  The  value  and 
importance  of  the  school  museum,  p.  787-41.  2.  A.  W.  Abrams :  Collection,  organi- 
sation, and  circulation  of  visual  aids  to  instruction  by  state  bureaus,  p.  741-45. 
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Department  of  child  hygiene. — 3.  8.  Joeepbine  Baker :  The  work  of  the  New  York 
city  bureaa  of  child  hygiene,  p.  747-61.  4.  D.  B.  Armstrong:  Social  aspects 
school  hygiene,  p.  751-64.  6.  F.  I.  Cooper:  Schoolhonses  and  the  fire  haxard,  p. 
759-62.  6.  Isabel  M.  Stewart :  The  teaching  of  home  norslng  and  the  care  of 
children  to  elementary-  and  high-school  pupils,  p.  762-66.  7.  Taliaferro  Clark :  The 
physical  care  of  mral-school  children,  p.  766-70.  8.  W.  8.  Small :  Cooperation  in 
health  administration,  p.  771-78.  0.  I.  H.  Goldberger:  The  New  York  system  of 
school  hygiene,  p.  773-77. 

Department  of  school  patrone. — 10.  Frances  B.  Harden :  The  teacher's  responsi- 
bility as  a  civic  factor  in  the  community,  p.  779-81.  11.  Elsa  Alsberg:  Education 
of  the  immigrant,  p.  781-87.  12.  Elizabeth  McManus :  Social  senrice  in  the  public 
schools,  p.  792-96.  18.  Josephine  Beiderhase:  Administration  and  method  in  high- 
school  physical  training  for  girls,  p.  796-800.  14.  J.  B.  West:  The  Boy  scouts  of 
America,  p.  800-5. 

Department  of  special  education. — 15.  O.  L.  Berry :  Saving  the  sight  of  school 
children,  p.  816-19.  16.  R.  O.  Johnson :  Measurement  of  efficiency  in  schools  for  the 
deaf,  p.  831-36.  17.  Roth  True :  The  work  of  the  visiting  teacher,  p.  851-53.  18. 
Alma  M.  Bullowa :  The  need  of  speech  work  in  the  high  schools,  p.  865-68.  19. 
Margaret  Knox ;  The  principal's  point  of  view  of  the  selection  of  children  for  special 
classes,  p.  872-74.  20.  L.  M.  Terman :  The  Binet  scale  and  the  diagnosis  of  feeble- 
mindedness, p.  874-77.  21.  J.  O.  Riggs:  Training  of  teachers  for  special  classes, 
p.  879-81.  22.  Ada  M.  Fitts:  How  to  fill  the  gap  between  the  special  classes  and 
instituUons,  p.  884-87. 

762,  Pennsylvania  educational  association.  Proceedings  of  the  twenty- 
second  annual  convention,  Harrlsburg,  Pa.,  February  8-9,  1917.  Pennsyl- 
vania school  journal,  66:429-81,  493-515,  April,  May,  1917. 

Directors*  department. — Contains :  1.  W.  W.  Evans :  Mobilizing  for  community 
welfare,  p.  482-35.  2.  Eugene  Barnako:  American ication  of  foreigners,  p.  485-38. 
8.  J.  M.  Coughlin:  Continuation  schools,  p.  439-42.  4.  S.  C.  Schmucker:  Mora) 
training  through  the  conduct  of  the  school,  p.  442-43.  5.  Arthur  Holmes :  The  dollar 
value  of  education,  p.  449-53.  6.  Samuel  Hamilton :  Plea  for  play  as  a  method  ot 
education,  p.  454-62.  7.  R.  C.  Shaw :  Advantages  of  local  control  in  school  affairs, 
p.  462-65. 

High  school  department. — 8.  J.  L.  Thalman :  The  role  of  the  principal  as  organ- 
izer, p.  495-98.  9.  Mabel  E.  Mulock :  Advantages  of  department  organization  in 
large  high  school,  p.  498-500.  10.  Claire  M.  Conway :  Intra-class-room  organization, 
p.  501-502.  11.  J.  F.  Steele :  Junior  high  school  in  operation,  p.  503-506.  12.  C.  E. 
Beard :  Efficient  democracy,  p.  506-10.  13.  L.  W.  Bapeer :  A  core  curriculum  for 
high-schools,  p.  510-14. 


763.  Florer,  W.  W.  Luther's  attitude  toward  language  study.  Monatshefte 
f tlr  deutsche  sprache  und  pftdagoglk,  18 : 139-44,  May  1917. 

To  be  concluded. 

764.  Beigart,  John  Franklin.  The  Lancasterian  system  of  instruction  in  the 
schools  of  New  York  city.  New  York  city,  Teachers  college,  Ck)l^mbia 
university,  1916.   105  p.   illus.   8'.    (Contributions  to  education,  no.  81.) 

Bibliography:  p.  102-105. 

The  author's  purpose  is  to  trace  the  part  played  by  the  monitorial  or  Lancasterian 
system  which  was  adopted  at  the  foundation  of  the  free  schools  of  New  York  city, 
and  was  in  use  with  modifications  for  half  a  century. 


765.  Bagley,  W,  C.    Are  the  older  "school  virtues"  obsolescent?   Journal  of 
education,  85  :  451-54,  April  26.  1917. 

A  paper  read  at  the  Kansas  City  meeting  of  the  Department  of  snperintendenccr 
N.  E.  A.,  February  28.  1917. 

Says  that  it  may  be,  when  we  are  asked  to  exchange  for  the  new  ideal  the  older 
school  virtues  of  obedience,  duty,  discipline,  and  thoroughness,  we  shall  decide  that, 
valuable  as  the  new  acquisition  may  prove  to  be,  the  price  is  too  high. 
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766.  Boume,  Bandolph.  Education  and  living.  New  York,  The  Century  co., 
1,917.   236  p.  12% 

"  Glimpses  and  paraphrases  of  new  tendencies  in  the  American  school  and  col- 
lege.*' Composed  from  the  point  of  view  of  the  educational  philosophy  of  John 
Dewey. 

767.  Burrows,  Bonald  M.  The  root  fault  in  the  English  attitude  to  education. 
Contemporary  review,  111 :  579-87,  May  1917. 

Speaks  of  the  Philistine  attitude  of  the  nation  as  a  whole  to  education  itself. 
Discusses  the  antagonism  of  scientists  and  classicists. 

768.  Cooper,  Clayton  Sedgrwick.  Porto  Ricans  at  school.  Educational  founda- 
tions, 28  :  474-81,  April  1917. 

769.  Crooks,  Ezra  B.  Our  schools  and  national  preparedness.  Virginia  Journal 
of  education,  10:  425-28,  May  1917. 

**  The  part  which  the  schools  can  best  take  for  national  defense  is  to  train  citizens 
so  that  they  will  be  in  the  best  condition  to  do  promptly  and  efficiently  what  may 
be  required  of  them." 

770.  Cubberley,  EUwood  P.  Obstacles  to  educational  progress.  Science,  n.  8. 
45 : 369-76,  April  20.  1917. 

771.  Davenport,  Frederick  M.  Revolutionary  tendencies  in  the  school  system 
of  the  United  States.   Outlook,  116: 59-60,  May  9,  1917. 

A  critical  revl<tw  of  elementary  education  as  exemplified  in  the  schools  of  New 
Ehigland. 

772.  Gray,  Herbert  Branston  and  Turner,  Samuel.  Eclipse  or  empire?  Lon- 
don, Nisbet  &  Co.    [1916]    316  p.  12°. 

Advocates  a  new  system  of  national  education  in  order  to  preserve  Great  Brit- 
ain's industrial  supremacy. 

773.  Hu,  Irving  T.  The  present  system  of  Chinese  education.  Liu  mei  tslng 
nien;  the  journal  of  the  Chinese  students'  Christian  association  in  North 
America,  3 : 172-81,  May  1917. 

774.  Jastrow,  Joseph.  The  democratic  suspicion  of  education.  Educational 
review,  53  :  433-46,  May  1917. 

Among  other  things  says  that  **  the  strangest  manifestation  of  the  democratic 
suspicion  of  education  is  the  complaint  that  the  educational  interests  do  not  remain 
free  from  the  taint  of  political  influence  which  democracy  has  itself  imposed." 

775.  L§on,  Xavier.  Les  Pupilles  de  T^ole  publique.  Revue  pMagogique, 
70: 121-62,  February  1917. 

A  description  of  an  association,  with  branches  in  almost  all  the  departments  of 
France,  to  give  "  assistance  mat^rielle  et  morale  *'  to  the  orphans  of  the  war. 

776.  Petit,  £douard.    Le  Congr^s  de  Milan.    i^\e  et  guerre  (30  oct.-2  nov. 

1916)    Revue  pMagogique,  70:22-36,  January  1917. 

Description  of  a  congress  for  popular  education  held  by  educators  of  France  and 
Italy.    The  first  was  held  in  Rome,  the  next  will  be  held  in  Paris. 

777.  Bichardson,  B.  C.  A  plea  for  a  national  system  of  education  for 
America.   School  and  home  education,  36 : 254-56,  May  1917. 

Advocates  a  national  system  of  education,  supervised  by  a  secretary  of  education, 
directed  by  a  national  commission  and  counseled  by  a  national  advisory  board. 

778.  Roger,  Maurice.  L'exposition  d'^ducation  populaire  de  Milan.  Revue 
pMagogique,  70 : 37-55,  January  1917. 

Describes  the  exposition  held  by  the  Union  italienne  d'€ducation  populaire  in  con- 
nection with  the  congress  on  popular  education  at  Milan. 

779.  Smith,  Henry  Lester.  A  survey  of  a  public  school  system.  New  York 
city,  Teachers'  college,  Columbia  university,  3917.  304  p.  Tables.  8". 
(Contributions  to  education,  no.  82.) 

A  survey  of  Bloomington,  Indiana,  schools. 


Digitized  by 


6 


CUEBENT  EDUCATIONAL  PUBLICATIONS. 


780.  Types  of  schools  for  boys.    Indianapolis,  The  Bobbs-MerriU  company 
[1917]   318  p.  16*.    (ChUdhood  and  youth  series.) 

Contents. — The  American  aciidemy.  by  A.  E.  Stearns. — Military  schools  in 
.   America,  by  L.  R.  Oisrnllliat.— The  manual-training  high  school,  by  M.  H.  Stuart. — 
The  church  school,  by  Eric  Parson. — The  English  public  school,  by  J.  J.  Flndlay. 

781.  Van  Biper,  B.  W.    On  radicalism  in  education.    School  and  society, 
5  :  520-25,  May  5,  1917. 

Discusses  the  general  antipathy  toward  the  traditional  subjects  and  the  claims 
put  forth  for  the  utilitarian  in  education. 


782.  Patri,  Anerelo.   A  schoolmaster  of  the  great  city.   New  York,  The  Biac- 
millan  company,  1917.  221  p.  12**. 


783.  Dearborn,  George  Van  Ness.  Preventing  bad  habits.  Mother's  maga- 
zine, 12  :  536,  574-76,  June  1917. 

Preventing  bad  habits  in  children. 

784.  Woodbum,  B.  C.  Ideals  in  children.  South  Dakota  educator.  30 : 7-9, 
May  1917. 

Discusses  physical  Ideals,  personal  Ideals  of  attainment  and  social  ideals. 
EDUCATIONAL  TESTS  AND  MEASUREMENTS. 

785.  Bourne,  Bandolph.  Experimental  education.  New  republic,  10:345-47, 
April  21.  1917. 

Defines  **  experimental  education  "  in  the  light  of  the  new  standard  tests  in  the 
fundamental  subjects  by  which  the  work  of  large  masses  of  public  school  chUdren 
is  being  regularly  measured  and  compared.   Discusses  the  value  of  mental  tests. 

786.  Bowler,  Alida  C.  A  picture  arrangement  test.  Psychological  clinic,  11: 
37-54,  April  15,  1917. 

A  test  designed  primarily  to  measure  logical  judgment. 

787.  Courtis,  S.  A.  The  problem  of  measuring  ability  in  silent  reading. 
American  school  board  Journal,  54 : 17-18,  81,  May  1917. 

Address  to  the  National  association  of  directors  of  research,  Kansas  City,  Mo., 
March  1,  1917. 

788.  Judd,  Charles  H.  Educational  standards.  Journal  of  education,  85: 
507-8,  May  10,  1917. 

"  This  is  the  first  part  of  Dr.  Judd's  paper  as  read  at  the  Department  of  super- 
inteodence  at  Kansas  City,  February  28,  1017  .  .  .  His  view  of  the  value  of 
standardisation." 

789.  McCall,  William  Anderson.  Correlation  of  some  psychological  and 
educational  measurements,  with  special  attention  to  the  measurement  of 
mental  ability.  New  York  city,  Teachers  college,  Columbia  university, 
1916.  87  p.  tables.  S^   (Contributions  to  education,  no.  79.) 

Bibliography:  p.  69-70. 

The  author  examined  two  classes  in  a  grade  school  for  the  basis  of  his  conclu- 
sions, which  are  necessarily  so  meagre  that  universal  validity  can  scarcely  he 
claimed  for  any  of  them."  The  object  of  the  study  was  to  form  some  basis  for 
estimating  the  value  of  certain  tests  in  determining  general  mental  ability. 

790.  Myers,  Garry  C.  Confusion  In  recall.  Journal  of  educational  psychology, 
8 : 166-75,  March  1917. 

**  Many  instances  of  confusion  in  recall  are  cited  from  the  classroom*  and  the 
amount  of  confusion  in  the  delayed  recall  of  a  simple  association  experiment  is 
quantitatively  determined  for  normal,  high,  and  elementary  school  pupils.  Confu- 
glons  In  immediate  recall  ranj^ed  frdm  30  to  40  per  cent;  in  recall  after  one  day, 
from  40  to  50  per  cent ;  recall  after  three  weeks,  65  per  cent ;  and  recall  after  six 
months,  85  per  cent.'* 


EDUCATIONAL  THEORY  AND  PRACTICE. 


CHILD  STUDY. 


CUBBENT  EDUCATIONAL  PUBLICATIONS. 


791.  Otis,  Arthur  S.  A  criticism  of  the  Yerkes-Bridges  point  scale,  with 
alternative  suggestions.  Journal  of  educational  psychology,  8:129^, 
March  1917. 

'*  Presents  an  analytic  and  constructive  discussion  of  the  terms  *  intelligence/ 
'  mental  age/  *  brightness/  '  intelligence  quotient/  and  *  coefficient  of  brightness ' ; 
considers  the  selection  of  tests  for  an  intelligence  scale,  and  the  scoring  and  com- 
bination of  the  results  of  the  tests ;  outlines  an  absolute  point  scale  of  intelligence ; 
shows  how  the  Binet  scale  may  be  converted  into  a  point  scale ;  and  raises  specific 
objections  to  the  Yerkes-Bridges  point  scale." 

792.  ISxLgg,  H.  0.,  and  Clark,  J.  B.  A  cooperative  investigation  in  the  testing 
and  experimental  teaching  of  first-year  algebra.  School  review,  25 : 846-49, 
May  1917. 

798.  Schmidt,  William  Anton.  An  experimental  study  in  the  psychology  of 
reading.  Chicago,  111.,  The  University  of  Chicago  press  [1917]  iv,  126  p. 
illus.,  plates,  dlagra  8".  (Supplementary  educational  monographs  pub.  in 
conjunction  with  the  School  review  and  the  Blementary  school  Journal, 
vol.  1,  no.  2;  whole  no.  2.   April  1917) 

PubUshed  also  as  thesis  (Ph.  D.)  University  of  Chicago,  1916. 

Contains  bibliographies. 

794.  Shro7»  John  L.  Standardizing  judgments  in  composition  marking.  Cur- 
rent education,  21 : 124-26,  128,  130-81,  April  1917. 

795.  Stone,  Cliff  W.  Standardized  reasoning  tests  in  arithmetic  and  how  to 
utilize  them.  New  York  city,  Teachers'  college,  Columbia  university,  1916. 
24  p.  8^ 

796.  Terman,  Iiewis  H.  A  trial  of  mental  and  pedagogical  tests  in  a  civil 
service  examination  for  policemen  and  firemen.  17-29  p.  8^. 

Beprlnted  from  the  Journal  of  applied  psychology,  1 : 17^9,  March  1917. 

797.  Thurstone,  L.  L.  A  statistical  method  for  the  treatment  of  school  survey 
data.   School  review,  26  :  322-30,  May  1917. 

Says  that  much  research  work  remains  to  be  done  before  the  educational  tests 
will  be  sufficiently  standardized  to  be  considered  satisfactory  for  extensive  work. 
Makes  the  point  that  in  "  the  educational  tests  and  in  the  percentUe  arrangement 
of  teachers  according  to  the  average  scores  obtained  by  their  classes,  we  have 
avaUable  a  method  which,  even  in  its  present  form,  would  be  of  great  service  in 
the  inspectorial  work  of  our  pubUc  schools.*'  Data  for  the  study  were  based  on 
material  obtained  from  the  Des  Moines  annual  report,  1915. 

798.  Woodrow,  Herbert.  Practice  and  transference  in  normal  and  feeble- 
minded children.  Journal  of  educational  psychology,  8:85-96,  151-65, 
February,  March  1917. 

799.  Yerkes,  Bobert  M.,  and  Burtt,  Harold  E.  The  relation  of  point-scale 
measurements  of  Intelligence  to  educational  performance  in  college  stu- 
dents. School  and  society,  5  :  535-40,  May  5, 1917. 


800.  Yocnm,  A.  Duncan.    Definiteness  in  educational  terminology.  School 
and  society,  5:481-87,  AprU  28,  1917. 


801.  Central  association  of  science  and  mathematics  teachers.  Proceedings 
of  the  sixteenth  meeting  .  .  .  held  at  the  University  of  Chicago,  December 
1-2, 1916.    (A.  W.  Cavanaugh,  secretary,  Lewis  Institute,  Chicago,  111.) 

Contains:  1.  David  Snedden:  The  high  school  of  to-morrow,  p.  7-21.  2.  C.  H. 
Lane:  Aims  and  methods  of  project  work  in  secondary  agriculture,  p.  30-35.  S. 
L.  H.  Pammel :  The  organisation  of  a  course  in  botany  in  the  high  school  as  a 
preparation  for  subsequent  courses  in  agriculture,  p.  53-57.  4.  T.  W.  Galloway : 
The  first  course  in  zoology :  its  aims,  p.  58-65.  5.  Jerome  Isenbarger :  A  first 
course  in  loology  in  the  high  school — content  and  organization,  p.  68-78.   6.  B.  J. 


SPECIAL  SUBJECTS  OF  CURRICULUM. 
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Blvett :  Commercial  and  Industrial  demands  on  the  chemistry  of  to-morrow,  p.  86-90. 
7.  Report  of  the  committee  on  correlation  of  courses  In  home  economics  and 
chemistry  as  taught  In  high  schools,  p.  95-08.  8.  C  R.  Dryer:  The  scope  and 
•  method  of  high  school  geography,  p.  114-24.  9.  Carrie  A.  Lyford:  Adapting  home 
economics  courses  to  community  needs,  p.  184-39.  10.  Anna  McMillan :  Content  of 
domestic  art  courses,  p.  139-44.  11.  B.  R.  Bresllch:  Report  of  committee  on 
geometry,  p.  150-66.  12.  G.  A.  Miller:  Modem  deyelopments  in  elementary  and 
secondary  mathematics,  p.  161-71.  13.  Edna  Allen:  Report  of  committee  on  the 
correlation  of  mathematics,  p.  171-82.  14.  K.  O.  Smith:  Report  of  committee  on 
vocational  mathematics,  p.  188-88.  16.  G.  W.  Stewart :  Physics  In  the  high  school 
of  to-morrow,  p.  196-206. 

802.  Blgelow,  Maurice  A.  Science  In  the  modern  schooL  Teachers  college 
record,  18:134-40,  March  1917. 

Notes  of  an  address  before  the  education  section  of  the  Women's  city  club  of 
New  York,  November  1916. 

"Natural  science  in  the  modern  school  must  be  arranged  and  presented  with 
continuous  emphasis  on  Its  applied  aspects." 

803.  Bryce,  James,  Viscount.   The  worth  of  ancient  literature  to  the  modem 

world.   FortnlghUy  review,  101 :  551-66,  April  1917. 

Annual  presidential  address  to  the  Classical  association  (England),  January 
1917.   A  plea  for  the  retention  of  the  classics  in  the  case  of  pupils  showing  particu- 
lar aptitude  for  them. 

804.  Cliapman,  J.  Crosby.   Function  of  Latin  In  the  curriculum.  E3ducatlonal 

review,  58:483-89,  May  1917. 

Says  that  Latin  will  always  have  "  an  honored  place  in  the  humanities,  and  conse- 
quently  in  the  schools,  but  it  will  exist  for  the  chosen  few.*' 

805.  Davis,  William  H.  The  teaching  of  English  composltiom  its  present 
status.   English  journal,  6:285-94,  May  1917. 

Emphasizes  the  value  of  a  printing  outfit  as  an  adjunct  to  oral  and  written  work 
in  the  secondary  schools. 

806.  Dolbee,  Cora.  The  relation  of  the  elementary  English  course  to-  the 
secondary  school  course.  Educational  administration  and  supervision, 
8:207-24,  April  1917.  ' 

Discusses  the  overlapping  in  the  English  work  in  elementary  and  high  schools  and 
tells  what  Wichita,  Kans.,  has  done  toward  reorganizing  the  coarse  of  study  so  that 
the  elementary  course  will  be  a  comparatively  secure  foundation  for  the  high-school 
course. 

807.  Prayer,  William  A.  The  elementary  college  course  in  history.  Educa- 
tional review,  53  :  447-58,  May  1917. 

Says :  '*  The  primary  purpose  of  an  elementary  college  course  ...  Is  sound  his- 
torical instruction,  not  the  teaching  of  ethics,  economics,  civics,  patriotism,  or 
vocational  training.'* 

808.  Garrett,  Laura  B.  Study  of  animal  families  in  schools.  New  York, 
Bureau  of  educational  experiments,  1917.  19  p.  lUus.  8*.  (Bureau  of 
educational  experiments.   Bulletin  no.  2.) 

809.  Oreenlaw,  Edwin.  English  in  modem  education:  alms  and  methods. 
School  and  society,  5:451-59,  April  21,  1917. 

A  paper  read  at  the  annual  meeting  of  the  National  council  of  teachers  of  English, 
New  York,  December  1,  1916. 

810.  Gregg,  F.  H.  Courses  of  study  and  outlines  in  sanitation  and  hygiene 
for  the  schools  of  the  state.  Lincoln,  Department  of  public  instruction, 
1916.  44  p.  8*.  (Nebraska  educational  bulletin.  S];)ecial  edition,  Decem- 
ber 1916.   Vol  2,  no.  3.) 

811.  Grummann,  Paul  H.  The  teaching  of  vocabulary.  Monatshefte  fttr 
deutsche  sprache  und  pRdagoglk,  18 : 136-39,  May  1917. 
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812.  Hamel,  Augustin.  La  nomenclature  grainmatlcale.  Revue  universitairc^ 
26:260-70,  April  1917. 

A  criticism  of  the  d^ret  of  July  25,  1910,  of  the  University  on  grammfttlcal  nomen- 
clature. 

813.  Hosic,  James  Fleminer,  English  in  the  normal  school.  School  axk^ 
society,  5:571-76,  May  15.  1917. 

A  paper  read  before  the  Department  of  superintendence  of  the  National  education 
association  at  Kansas  City,  February  27,  1917. 

814.  Jones,  Easley  S.  Ideas  for  narration.  Illinois  association  of  teachers  of 
English  bulletin,  9 : 1-36,  April  1,  1917. 

Gives  a  list  of  subjects  to  be  used  In  theme  writing  showing  bow  the  narrative 

element  may  be  introduced. 

815.  Lenney,  Teresa  M.  Public  school  thrift:  a  practical  development.  Amei'- 
ican  review  of  reviews,  55 : 513-16,  May  1917. 

816.  Lott,  Dwight  W.  The  conscious  development  of  scientific  Ideals  in 
secondary  science  education.  School  science  and  mathematics,  17 : 417-26, 
May  1917. 

817.  McKinley,  Albert  E.  The  war  and  history  teaching  in  Europe,.  History 
teacher's  magazine,  8 : 143-47,  May  1917. 

818.  Manchester,  Frederick  A.    Freshman  English  once  mor^   English  jour- 
.  nal,  6:295-307,  May  1917. 

Address  delivered  before  the  English  section  of  the  central  division  of  the  Modem 
language  association  of  America,  December  28,  1916.   

Stresses  proper  habits  of  reading  and  acquiring  a  real  interest  In  the  study  of 
literature.  •  • 

To  be  continued. 

819.  Meister,  Ludovic.  L'enseignement  du  francais  en  Alsace.  Revue  pMa- 
gogique,  70:163-71,  February  1917. 

Tells  of  the  pedagogical  dlfBcnltles  encountered  In  introduelng  French  hito  the 
schools  of  Alsace.  . 

820.  MilUkan,  B.  A.  Science  in  the  secondary  schools.  School  science  and 
mathematics,  17  :  379-87,  May  1917. 

An  address  read  before  the  Lake  Superior  teachers'  association,  September  18, 
1916. 

821.  Moulton,  B.  G.  The  study  of  literature  and  the  integration  of  knowledge. 
University  record,  3 :  89-104,  April  1917. 

Some  suggestions  on  the  relation  of  the  study  of  literature  to  the  rest  of  the  field 
of  knowledge. 

822.  Parsons,  Florence  M.  Courage  in  education:  an  elementary  school  ex- 
periment.  Ninteenth  century,  81 : 871-82,  April  1917. 

Method  of  teaching  literature  in  certain  English  schools. 

823.  Shelf ord,  Victor  E.  Suggestions  as  to  field  and  laboratory  instruction 
in  the  behavior  and  ecology  of  animals,  with  descriptions  of  equipment. 
School  science  and  mathematics,  17 : 388-409,  May  1917. 

Contribution  from  the  zoological  laboratory  of  the  University  of  Illinois,  No.  84. 

824.  Taylor,  Mary  K.  Ethical  opportunities  in  teaching  English.  English 
leaflet,  18:1-8,  March  1917. 

825.  Trams,  A.  Francis.  A  pedagogue's  plaint.  School  and  society,  5  :  467-69^ 
April  21,  1917. 

Advocates  dropping  the  classics  In  high  school  English  teaching  because  they  ar« 
beyond  the  high  school  pupil,  and  substituting  good  magazines  and  newspapers. 

826.  Wallin,  A.  B.  Latin  of  tomorrow.  Classical  journal,  12  :  535-45,  May 
1917. 

The  study  of  Latin  produces  habits  of  logical  thinking  and  accuracy  of  expres- 
•ton. 
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827.  Wells,  H.  O.  The  case  against  the  classical  languages.  Fortnightly 
review.  101 : 567-74,  April  1917. 

Reviews  the  work  by  R.  W.  Llvingstooe,  "A  defense  of  classical  education.*'  At- 
tacks the  ezclnsive  predominance  of  classical  education. 

828.  Wilklns,  Lawrence  A.  How  shall  we  Improve  the  study  of  Spanish? 
Bulletin  of  the  High  school  teachers*  association  of  New  York  city,  no. 
65:3-12,  April  1917. 

829.  Wilson,  Emma  J.  Shall  we  abolish  grammar?  English  Journal,  6: 
308-313,  May  1917. 


830.  Davidson,  Percy  E.    The  prospect  for  the  scientific  study  of  kinder- 
garten education.   Kindergarten  and  first  grade,  2 : 189-94,  May  1917. 
Read  before  the  Kindergarten  section  of  the  California  teachers*  association,  San 


831.  Farrar,  Hargaret.  Some  difficulties  of  the  public  school  klndergartner. 
Kindergarten  and  first  grade,  2 : 197-99,  May  1917. 

Paper  read  before  the  Northern  Illinois  teachers'  association. 

832.  Stuart,  Josephine  B.  Language  In  the  primary  grades.  New  Bedford, 
Mass.,  E.  Anthony  &  sons,  Inc.,  printers,  1917.   183  p.  12*'. 

RURAL  EDUCATION. 

833.  Conference  on  rural  education,  State  normal  school,  Worcester,  Mass., 
'March  1917.    [Papers.]    Education,  37:541-89,  May  1917. 

Contains :  1.  W.  B.  Aspinwail :  The  new  conception  of  the  rural  school  problem, 
p.  541-44.  2.  Payson  Smith :  A  rational  program  for  rural  education,  p.  545-47. 
8.  W.  D.  Hurd:  How  the  curriculum  may  better  meet  present  day  social  needs,  p. 
648-66.  4.  Blla  M.  Clark:  Vitalizing  school  studies.  The  situation  in  one  Massa- 
chusetts town,  p,  667-62.  6.  A.  8.  Woodward:  Vitalising  a  rural  school  course, 
p.  668-68.  6.  J.  C  Muerman :  The  revitalised  course  of  study,  p.  569-71.  7.  Grace 
C.  Smith :  VitalUing  rural  school  work  In  Massachusetts,  p.  572-76.  8.  M.  Harriet 
Bishop :  An  example  of  a  "  vitalized  "  school,  p.  577-78.  9.  J.  D.  Bggleston :  First 
aid  to  the  citizen-makers,  p.  57^9. 

834.  Aspinwail,  William  B.  The  new  conception  of  the  rural  school  problem. 
Education,  37:641-44,  1917. 

The  curriculum  should  be  directed  towards  the  ultimate  promotion  of  community 
betterment. 

835.  Brown,  C.  J.  Rural  school  development  in  the  South.  High  school 
quarterly,  5:170-77,  April  1917. 

The  writer  discusses  particularly  Louisiana  and  says  that  the  history  of  rural 
school  development  in  Louisiana  is  typical  of  what  has  been  happening  all  over  the 
South. 

836.  California.  State  board  of  education.  The  landscape  improvement  of 
rural  school  grounds.  Written  by  Professor  J.  W.  Gregg.  Sacramento,  Cal- 
ifornia state  printing  office,  1917.  52  p.  Illus.,  diags.  12°.  (California 
state  board  of  education.   Bulletin,  no.  20.) 


837.  Smith,  Payson.    A  rational  program  for  rural  education.  Education, 
37:545-47,  May  1917. 


838.  Bailey,  W.  A.    The  administration  of  quantitative  and  qualitative  credit 
for  high  school  work.   School  review,  25 : 305-21,  May  1917. 

Concludes  that  the  principle  Is  sound  under  certain  conditions,  which  the  writer 
sets  forth.  Says  that  curricula,  subjects,  and  methods  *'  must  be  more  fully  stand- 
ardized before  the  system  of  quantitative  and  qualitative  credit  can  mean  the  same 
thing  in  different  schools."  Results  of  a  study  made  in  the  Kansas  City  high  school, 
Kans. 
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839.  Bragdon,  C.  S.  Are  there  defects  in  the  content  of  the  high  school 
curriculum?  Journal  of  the  New  York  statd  teachers*  association,  4 : 127-32, 
May  1917.  . 

The  defects  in  the  present  corrlcnlum  and  the  characteristics  of  the  high  school 
of  the  future. 

S4(X  HinftB,  H.  C.  The  present  status  of  the  Junior  hig^  school.  Educator- 
Journal,  17:462-65,  May  1917. 

S41.  Mackie,  Bansome  A.  Q.  Stanley  Hall  on  adolescent  education.  Ameri- 
can school,  3 : 104-6,  ApHl  1917. 

**A  marshalling  of  G.  Stanley  Hairs  dicta  on  adolescence  in  its  relation  to  high 
school  policies,  courses  of  study,  and  methods." 

842.  Bapeer,  If.  W.  A  core  curriculum  for  high  schools.  School  and  society, 
5:541-49,  May  12,  1917. 

Preliminary  report  for  criticism  of  chairman  of  a  committee  of  one  hundred  five 
of  the  High  school  department  of  the  Pennsylvania  education  association. 

Says  the  factors  of  social  efficiency  are  vital  efficiency,  vocational  efficiency,  avo- 
cational  efficiency,  civic  efficiency,  and  moral  efficiency.  Qives  the  principles  under- 
lying the  high-school's  program  of  studies  and  proposed  programs  of  study  with  a 
core  curriculum  required  of  all  pupils. 

848.  Sakamoto,  K.  The  middle  schools  In  Japan.  Educational  review,  53: 
490-96,  May  1917. 

844.  Smith,  M.  L.  The  little  school  with  a  big  ambition.  Kansas  teacher, 
5:5-7,  May  1917. 

Tells  how  the  Kincaid  high  school,  Kincald,  Kans.,  has  found  its  place  In  the 
community. 

TEACHBRS:  TRAINING  AND  PROFESSIONAL  STATUS. 

846.  Andrews,  William  E.  Training  teachers  In  the  small  public  high  school 
by  cooperative  study  of  dally  work.  School  and  home  education,  36 : 247- 
50,  May  1917. 

Training  in  service  for  high  school  teachers  who  are  recent  college  graduates 
without  professional  training. 

846.  Finegan,  Thomas  E.  Some  of  New  York's  contributions  to  the  develop- 
ment and  standardization  of  state  normal  schools.  [Oswego,  N.  Y.,  Print- 
ing department.  State  normal  and  training  school,  191-?]    18  p.   lllus.  8"*. 

Address  at  the  dedication  of  the  new  building  for  the  State  normal  and  training 
school  at  Oswego,  July  1,  1914. 

847.  New  York  (State)  University.  Teacher  training  agencies^  A  historical 
review  of  the  various  agencies  of  the  state  of  New  York  employed  In  train- 
ing and  preparing  teachers  for  the  public  schools  of  the  state,  by  Thomas  E. 
Flnegan,  deputy  commissioner  of  education  and  assistant  commissioner 
for  elementary  education  .  .  .  Albany,  The  University  of  the  state  of 
New  York,  1917.   439  p.   plates.  12^ 

Volume  2  of  the  eleventh  annual  report  of  the  State  department  of  education. 

848.  Smith,  Walter  B.  Proper  function  and  limitations  of  normal  schools. 
Educational  review,  53  :  465^2,  May  1917. 

Discusses  the  findinKs  of  the  survey  of  the  state  higher  educational  institutions 
of  Iowa,  recently  published  by  the  U.  S.  Bureau  of  education. 

849.  Stoutemyer,  J.  H.  The  educational  qualifications  and  tenure  of  the 
teaching  population.    School  review,  25  :  336-45,  May  1917. 

Second  and  concluding  paper.  Says  that  the  data  on  the  educational  qualifications 
of  the  teaching  population  show  a  serious  lack  of  academic  and  professional  train- 
ing. In  general  60  per  cent  or  more  of  the  teachers  have  not  completed  a  normal 
or  college  course. 
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HIGHER  EDUCATION. 

850.  Association  of  American'  colleeres.  The  efficient  college  .  .  .  Chicago^ 
111.,  Association  of  American  colleges,  1917.  58  p.  8*.  (Association  of 
American  colleges  bulletin,  vol.  8,  no.  2,  March  1917.) 

Contains  Prof.  E.  A.  Miller's  review  of  previous  report,  Dr.  Calvin  H.  French's 
oral  presentation  of  his  report,  The  efficient  college  (revised  edition)  by  Dr.  French, 
and  Review  by  committee. 

851.  Association  of  collegiate  alumnae.  Papers  read  at  the  thirty-fourth 
general  meeting,  Washington,  D.  C,  April  10-14,  1917,  Journal  of  the 
Association  of  collegiate  alumnae,  10 : 579-663,  May  1917. 

Contains :  1.  M.  Carey  Thomas :  The  curriculum  of  the  woman's  college,  p.  586- 
91.  2,  Mary  E.  Woolley :  The  college  curriculum  as  a  preparation  for  life,  p.  581- 
94.  3.  Ada  L.  Comstock :  Address  on  the  college  curriculum  as  a  matter  of  teach- 
ing, p.  595-99.  4.  Ruth  O'Brien :  The  college  woman  and  her  country's  need, 
p.  607-10. 

852.  Beard,  J.  Howard.  College  health  services:  their  purpose  and  activities. 
Journal  of  soclologlc  medicine,  18:  173-90,  June  1917. 

Results  of  an  inquiry  into  the  organisation  and  activities  of  the  health  services 
of  the  leading  colleges  of  the  United  States  and  Canada. 

858.  Boucke,  0.  F.  Lecture  or  recitation  In  colleges.  Educational  review,  53: 
497-503,  May  1917. 

854.  Capen,  S.  P.   The  report  of  the  survey  of  the  University  of  Nevada  made 

by  the  United  States  Bureau  of  education.  School  and  society,  5 :  500-506, 
April  28,  1917. 

855.  Chancellor,  William  E.  College  professors  and  the  N.  B.  A.  Journal  of 
educatlcm,  85 : 481-88,  May  8,  1917. 

"  The  purpose  of  this  paper  is  to  explain  why  college  professors  not  engaged  in 
teaching  education  are  indifferent  to  the  National  education  association.*' 

866.  Collins,  V.  L.    Twelve  years  of  the  preceptorial  method  of  instruction. 
Princeton  alumni  weekly,  17 : 645-48,  April  18,  1917. 
The  preceptorial  aims,  some  results  of  the  method,  the  successful  preceptor,  etc. 

857.  Kunkel,  B.  W.  Standing  of  undergraduates  and  alumni.  School  and 
society,  5  :  549-55,  May  13,  1917. 

An  investigation  carried  on  among  the  graduates  of  Lafayette  college  to  deter- 
mine the  relation  between  standing  in  college  and  success  in  later  life. 

858.  Bolfe,  John  C.  The  aim  and  method  of  a  college  teacher  of  the  classics. 
Alumni  register.  University  of  Pennsylvania,  19  :  556-64,  May  1917. 

Read  at  the  Classical  conference.  Schoolman's  week,  April  12,  1917. 

859.  Steams,  Wallace  N.  The  place  and  scope  of  the  small  college.  Amer- 
ican schoolmaster,  10 : 145-57,  April  1917. 

SCHOOL  ADMINISTRATION. 

860.  Deffenbauerh,  W.  S.  Effective  and  economical  supervision  in  the  smaller 
cities.   American  school,  3 : 107-9,  April  1917. 

Paper  read  at  the  round  table  of  cities  less  than  25,000  population,  ]>epartment  of 
superintendence,  N.  E.  A. 

861.  Eckels,  J.  H.   Efficient  supen  islon.   School  news,  6 :  3-5,  May  1917. 

Paper  read  before  Conference  of  supervising  principals  of  seven  central  counties 
of  New  Jersey. 

Efflciencv  of  school  administration  and  supervision,  as  measured  by  results  shown 
In  persistency  of  pupils  and  per  cent  of  promotions. 

862.  Orosy  J.  La  direction  charge  de  classe.  •  Revue  p6dagoglque,  70  :  64-80, 
January  1917. 

Shows  the  necessity  of  having  a  director  or  principal  in  a  school  free  from  teach- 
ing duties. 
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863.  More,  Louis  T.  If  I  were  a  school  superintendent.  Nation,  104 : 534-37, 
May  3.  1917. 

A  criticism  of  some  features  of  modem  public-school  education. 

864.  Baper,  Charles  Lee.  The  steps  the  Southern  states  must  take  to  provide 
a  just  and  ample  revenue.  High  school  quarterly,  5 : 162-70,  April  1917. 

865.  The  relations  between  boards  of  education  and  superintendents.  An  im- 
portant report  of  the  Department  of  superintendence  of  the  National  edu- 
cation association.   American  school  board  Journal,  54 : 23-24,  81,  May  1917. 

Also  hi  School  and  society,  6 : 471-74,  April  21,  1917. 

866.  Shall  the  municipality  buy  for  the  schools?  American  school  board  jour- 
nal, 64 :  25-26,  May  1917. 

Opinions  from  leading  educators. 

867.  Straubenmuller,  Oustave.    Supervision.    Bulletin  of  the  High  school 

teachers'  association  of  New  York  city,  no.  66 :  3-10,  May  1917. 

An  address  delivered  before  the  supervisors  of  the  high  schools  of  the  city  of 
New  Tork,  February  6,  1917. 

868.  Wirt,  William.  Progress  in  education  through  school  administration. 
American  education,  20 : 524-29,  May  1917. 


860.  Cole,  Thomas  B.  One  year  of  supervised  study.  Shcool  review,  25  :  331- 
85,  May  1917. 

Results  of  a  plan  in  the  Broadway  high  school,  Seattle,  Wash. 

870.  Edwards,  A.  S.  Directing  study  in  the  schoolroom.  High  school  quar- 
terly, 5 : 158-61,  April  1917. 

Gives  some  general  suggestions  for  study. 

871.  Hertz,  L.  Essal  de  cat6chisme  p^agogique:  comment  lutter  contre  Tin- 
discipllne.   Revue  unlversitaire,  26 :  248-55,  April  1917. 

Directions,  especially  intended  for  young  teachers,  on  the  management  of  a  class. 

872.  Watts,  Bowland.  An  investigation  of  the  causes  of  failure  of  pupils  in 
Baltimore  public  schools.  Atlantic  educational  journal,  12:483-89,  May 
1917. 

An  investigation  of  pupils  of  the  sixth,  seventh,  and  eighth  grades  in  Baltimore 
public  summer  schools,  showing  the  failures  in  different  subjects  and  the  methods  of 
study.   The  results  show  the  need  for  devoting  more  time  to  supervised  study. 

873.  Wilson,  H.  B.  Training  pupils  to  study.  Atlantic  educational  journal, 
12:419-27,  475-81,  April.  May  1917. 

The  first  section  is  an  analytical  presentation  in  outline  form  of  the  results  ob- 
tained from  grade  to  grade  in  the  different  subjects  in  training  the  children  in  right 
habits  of  study ;  the  second  section  presents  a  few  complete  reports  showing  what 
different  teachers  did  in  detail  in  training  the  children  to  study. 


874.  Leather,  Fitzherbert.  The  one-story  schoolhouse  idea  with  plans  of  model 
schools.    Chicago.  III.,  Pub.  by  the  Trade  extension  department.  The 
National  lumber  manufacturers'  association,  1917.   56  p.   iUus.  8"*.  (Edu- 
cational series  no.  2,  General  series  no.  49,  February  1917.) 
Prepared  in  cooperation  with  the  U.  8.  Bureau  of  education. 

876.  Pittshurgh  architectural  club.  School  houses.  The  eleventh  annual 
year-book  of  the  Pittsburgh  architectural  club.  [Pittsburgh,  1916]  cover- 
title,  136  p.  col.  front,  plates,  plans.  4**. 
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PHYSICAL  TRAINING. 

876.  LeBuSb,  J.  D.  Effect  of  athletics  on  high  school  scholarship.  American 
schoolmaster,  10 : 166-69,  April  1917. 

The  statistics  presented  support  the  argument ,  that  athletics,  when  properly 
handled,  do  not  in  any  sense  interfere  with  the  studies  of  the  pupil,  but  rather  show 
a  tendency  to  better  his  work  while  engaged  in  them. 

877.  Meylan,  George  L.  Standards  and  measurements  of  proficiency  in  physi- 
cal education.  American  physical  education  review,  22 : 211-14,  April  1917. 

Tests  and  standards  established  at  Columbia  uniyersity  In  the  physical  education 
course. 

878.  Honllaw,  William  J.  The  effects  of  training  down  in  weight  on  the 
growing  boy  and  how  to  control  or  abolish  the  practice.  School  review, 
25:350-^,  MajT  1917. 

Says  that  we  must  encourage  the  ideal  of  play  and  recreation,  and  not  place  so 
much  emphasis  upon  championships. 

879.  Bockwell,  Ethel.  Athletics  for  elementary  school  girls.  Playground, 
11:94-102,  May  1917. 

880.  Stecher,  William  A.  After-school  physical  education  activities.  Mind 
and  body,  118-18,  May  1917. 

Read  at  the  meeting  of  the  American  physical  education  association,  Pittsbursh, 
Pa.,  AprU  1917, 

881.  Zinman,  Meyer  E.  The  need  for  a  new  ideal  in  physical  training.  Amer- 
ican education,  20 :  540-42,  May  1917. 

The  writer  says  that  vitality,  not  muscular  development,  is  needed  for  our  city 
boys  and  girls,  and  that  there  must  be  an  entire  chaoge  in  the  method  of  conducting 
the  gymLasium  period. 

PLAY  AND  PLAYGROUNDS. 

882.  Bureau  of  educational  experiments,  New  York.  Committee  on  toys  and 
school  equipment.  Playthings.  New  York,  Bureau  of  educational  experi- 
ments, 1917.  [15]  p.  iUus.  8*.  (Bureau  of  educational  experiments, 
Bulletin  no.  1.) 

883.  Stitt,  Edward  W.  Practical  problems  of  administration  in  school  play* 
grounds.   American  school  hoard  journal,  54 : 20-21,  81,  May  1917. 

SOCIAL  ASPECTS  OF  EDUCATION. 

884.  Armstroner,  Donald  B.,  and  Berkowitz,  J.  H.  An  urban  conmiunity  plan 
for  health  and  medical  service.  Reprinted  from  the  Modern  hospital,  voL 
8,  no.  5,  May  1917.   3  p.  4*. 

Suggests  the  provision  of  medical  and  health  service  on  a  community  basis  in 
cooperation  with  school  groups. 

885.  Church,  Clarence  C.  The  schools  and  leisure  occupation.  American 
schoolmaster,  10:145-57,  April  1917. 

Outlines  some  of  the  ways  by  which  the  teacher,  the  course  of  study,  and  the 
school  have  affected  and  can  influence  the  leisure  occupations  of  the  people."^ 

886.  Smith,  Walter  Bobinson.  An  Introduction  to  educational  sociology.  Bos- 
ton, New  York  [etc.]  floughton  Mifflin  company  [1917]  xvii,  412  p.  12'. 
(Riverside  textbooks  in  education,  ed.  by  E.  P.  Cubberley. 

MORAL  EDUCATION. 

887.  Perry,  A.  C,  jr.  The  teacher  as  a  moral  course.  Educational  review, 
53:459-«4,  May  1917. 

Says  that  the  chief  factor  in  the  problem  of  moral  training  is  to  improre  the  tech- 
nique ot  the  practical  classroom  teachers. 
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RELIGIOUS  EDUCATION. 

888.  Atheam,  Walter  S.  A  community  system  of  religious  education.  Boston, 
Mass.,  The  Pilgrim  press,  1917.  45  p.  12*.    (Maiden  leaflets,  no.  8.) 

889.   .   Sex  segregation  in  religious  education.   16  p.  16**. 

Reprinted  from  the  Graded  Sunday  school  magazine. 

890.  Lotty  Henry  C.  Bible  courses  in  higher  educational  institutions.  Amer- 
ican schoolmaster,  10 : 105-13,  March  1917. 

MANUAL  AND  VOCATIONAL  TRAINING. 

891.  Babbitt,  Arthur  B.  The  present  status  of  mechanical  drawing  and  its 
future  in  the  schools.   Industrial-arts  magazine,  6 : 233-86,  June  1917. 

Read  before  the  Boston  manual  training  club,  Boston,  Mass.,  February  10,  1017. 

892.  Bain,  Francis  L.  Co-operative  industrial  education  in  Boston,  Mass. 
Manual  training  magazine,  18 : 865-70,  May  1917.  illus. 

893.  Chancellor,  William  Estabrook.  Vocational  sociology.  Industrial-arts 
magazine,  6  :  223-27,  June  1917. 

894.  Hamilton,  W.  I.  The  place  of  the  prevocational.  School  and  society, 
5:515-20,  May  5,  1917. 

895.  Qu^nioux,  Gaston.  Les  cours  professionnels  de  V  **  Umanitaria."  Revue 
p6dagogique,  70  :  56-68,  January  1917. 

A  description  of  Tocational  schools  in  Milan. 

896.  Snedden,  David.  The  illusions  of  prevocational  "  education.  School  and 
society,  5:511-15,  May  5,  1917. 

Based  on  portions  of  an  address  delivered  before  the  National  society  for  the  pro- 
motion of  industrial  education,  Indianapolis,  February  23,  1917. 

VOCATIONAL  GUIDANCE. 

897.  Hoopes,  Helen  B.  Vocational  guidance  for  women.  Graduate  magazine 
of  the  University  of  Kansas,  15 : 195-200,  April  1917. 

Discusses  the  yarious  bureaus  of  occupations  for  women. 

AGRICULTURAL  EDUCATION,  SCHOOL  GARDENS. 

898.  Claxton,  P.  P.  School  gardening  in  the  food  crisis.  American  review  of 
reviews,  55:  617-18,  May  1917. 

Presents  many  Interesting  statistics. 

899.  Dewey,  John.  Enlfstment  for  the  farm.  New  York,  Division  of  intelli- 
gence and  publicity  of  Columbia  university,  1917.  10  p.  12^  (Columbia 
war  papers,  series  1,  no.  1) 

A  message  to  the  school,  boards,  principals,  and  teachers  of  the  nation  on  how 
school  children  can  Increase  the  food  supply  of  the  country  in  war  time  and  during 
a  world-wide  shortage  of  food. 

900.  Feasey,  J.  Eaton.  The  educational  use  of  school  gardens.  Contemporary 
review.  111 :  514-20,  April  1917. 

Discusses  the  educational  advantages  of  school  garden  work,  leading  to  arith- 
metic, geography,  botany,  nature  study,  drawing  and  elementary  science. 

901.  Highflll,  LeBoy.  Agricultural  education — some  notes  on  its  develop- 
ment.  Florida  schoolroom,  23 : 8-8,  April  1917. 

Bead  at  the  Pinellas  county  association.  Tarpon  Springs,  April  7,  1017. 

902.  Lane,  Wlnthrop  D.  A  farm  census  in  five  days :  Educational  values  of  a 
war  time  service  for  school  children.  Survey,  38 : 155-56,  May  19,  1917. 

A  plan  put  into  effect  In  New  York  state,  In  April  1917.  The  commission,  ap- 
pointed by  Governor  Whitman,  used  the  teachers  and  the  school  children  for  the 
Uak  of  snryeylng  the  agricultural  resources  of  the  state,  etc. 
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HOME  ECONOMICS. 


903.  Calvin,  Henrietta  W.  Some  administrative  problems  in  home  economics 
in  the  public  schools.  Journal  of  home  economics,  9 : 199-204,  May  1917. 

Presented  at  the  meeting:  of  the  American  home  economics  association,  Elansas 
City,  March  2,  1917. 

904.  Heyle,  Essie  Margaret.  The  school  lunch  as  a  project  in  teaching  cookery 
in  the  elementary  schools.  Journal  of  home  economics,  9 :  205-10,  May  1917. 

905.  Bandall,  Leaffa.  Co-operation  of  home  economics  teachers  with  other 
teachers.   Arkansas  teacher,  5 : 2-5,  May  1917. 

906L  Tryon,  BoUa  Milton.  Household  manufactures  in  the  United  States 
1640-1860;  a  study  in  Industrial  history.  Chicago,  111.,  The  University  of 
Chicago  press  [1917]   413  p.  12^ 

Contains  material  to  meet  the  ptesent-day  demand  for  industrial  history  material 
in  schools  and  colleges. 

PROFESSIONAL  EDUCATION. 

907.  American  medical  association.  Council  on  health  and  public  instruc- 
tion. Conference  on  public  health  instruction  in  medical  colleges  and  state 
regulation  of  the  practice  of  medicine,  Chicago,  February  6,  1917.  267- 
314  p.  8^  (American  medical  association  bulletin,  vol.  12,  no.  4,  March  15, 
1917.  Public  health  number)  (F.  R.  Green,  secretary,  535  North  E^earbom 
street,  Chicago,  111.) 

Contains  1.  G.  B.  Vincent:  Public  health  training  in  universities,  p.  279-80. 

2.  M.  J.  Rosenau :  Public  health  instruction  in  medical  schools,  p.  281-03;  Dis- 
cussion, p.  293-300. 

.  908.  American  medical  association.  Council  on  medical  education.  Report 
of  the  thirteenth  annual  conference,  Chicago,  February  5,  1917.  191-266  p. 
8*.  (American  medical  association  bulletin,  vol.  12,  no.  4,  March  15,  1917. 
Educational  number)  (N.  P.  Col  well,  secretary,  535  North  Dearborn 
street,  Chicago,  111.) 

Contains :  1.  N.  P.  Colwell :  Progress  of  the  year  in  medical  education,  p.  196- 
206.    2.  H.  D.  Arnold :  The  problem  of  higher  degrees  In  medicine,  p.  207-10. 

3.  A.  D.  Bevan :  [Economy  of  time  in  preliminary  and  medical  education]  Address 
of  the  chairman,  p.  212-19.  4.  P.  P.  Claxton :  Economy  of  time  in  preliminary  and 
medical  education,  p.  219-25.  5.  H.  P.  Judson :  Economy  of  time  in  preliminary 
and  medical  education,  p.  225-32 ;  Discussion,  p.  232-85. 

^09.  Burliner,  Lancaster  D.  Education,  efficiency  and  economy,  with  special 
reference  to  mining.   Scientific  monthly,  4  :  438-15,  May  1917. 

910.  Higbie,  H.  H.  What  is  best  in  engineering  education?  Eugineering  edu- 
cation, 7  :  491-504,  April  1917. 

911.  Plew,  W.  B.  The  professional  school  in  higher  education.  Inter-mountaln 
educator,  12 : 3-7,  April  1917. 

Read  before  the  Montana  state  teachers*  association. 

CIVIC  EDUCATION. 

912.  Berkey,  J.  M.  Americanization  a  civic  responsibility.  Journal  of  the 
New  York  state  teachers*  association,  4 : 121-27,  May  1917. 

913.  Oruenberer,  Benjamin  C.  What  are  the  opportunities  before  the  high 
schools  of  the  country  in  training  men  for  public  service  and  for  efficient 
citizenship?  School  and  society.  5:577-82,  May  19,  1917. 

From  an  address  at  the  third  National  conference  on  universities  and  public 
service,  University  of  Pennsylvania,  November  16,  1916. 
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914.  Johnston,  Charles  Hughes.  The  high  school  and  modern  citizenship. 
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LETTER  OF  TRANSMIHAL 


Department  of  the  Interior, 

Bureau  of  Education, 
WashingtoUj  June  1,  1917. 


Sm:  Despite  the  fact  that  normal  schools  which  prepare  teachers 
for  elementary  schools  learned  long  ago  that  ^'a  normal  school  with- 
out a  practice  school  is  like  a  swimming  school  without  water,"  and 
that  no  eflFective  professional  training  can  be  given  without  ample 
opportunity  for  observation  of  the  ordinary  processes  of  teaching 
and  school  organization  and  management,  and  for  practice  in  teach- 
ing imder  expert  direction  and  intelligent  sympathetic  criticism,  few 
college  and  university  classes,  schools,  and  departments  of  education 
for  the  preparation  of  teachers  for  high  schools  and  of  superintend- 
ents, supervisors,  principals,  and  special  teachers  made  at  first  any 
provision  for  such  observation  and  practice.  Their  experience  has, 
however,  finally  taught  them  that  high-school  teachers,  superin- 
tendents, supervisors,  principals,  and  teachers  of  special  subjects 
need  opportimity  for  observation  and  practice  during  the  period  of 
their  professional  preparation  no  less  than  do  those  who  are  pre- 
paring to  teach  in  the  elementary  schools,  and,  one  after  another, 
colleges  and  universities  with  classes,  schools,  or  departments  of  edu- 
cation have  established  some  kind  of  practice  or  observation  school 
for  the  use  of  their  students  or  have  made  other  arrangements  for 
them  to  do  work  of  this  kind.  That  information  in  regard  to  the 
organization,  maintenance,  and  use  of  these  schools  and  in  regard 
to  results  obtained  so  far  may  be  available,  I  recommend  that  the 
manuscript  transmitted  herewith  on  practice  teaching  for  teachers  in 
secondary  schools  be  published  as  a  bulletin  of  the  Bureau  of  Edu- 
cation. This  manuscript  was  prepared  by  Mr.  A.  R.  Mead,  of  Ohio 
Wesleyan  University,  as  a  result  of  an  extensive  study  of  this  sub- 
ject, and  has  been  revised  for  the  use  of  this  bureau  at  my  request. 

Respectfully  submitted. 


P.  P.  Claxton,  Commissioner. 


The  Secretary  of  the  Interior. 
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PRACTICE  TEACHING  FOR  SECONDARY  SCHOOL  TEACHERS/ 


REPORT  OF  A  STUDY  OF  INSTITUTIONS  WITH  TEACHER- 


During  the  year  1914-15,  a  questionnaire  was  sent  to  all  heads  of 
departments  of  education  and  deans  of  schools  and  coUeges  of  educa- 
tion listed  in  the  directory  of  the  United  States  Bureau  of  Education. 
The  questions  asked  were  as  foUows: 

1.  For  practice  teaching  for  proq>ectIve  eecondary  teachera,  do  you  use  your  own 
lugh  ediocd,  or  a  public  hig^  school  not  under  your  control? 

2.  How  many  prospective  eecondary  teachers  actually  do  practice  teaching? 

3.  How  much  teaching  does  each  person  do? 

4.  How  are  these  persons  selected? 

5.  Who  actually  supervises  the  practice  teaching? 

6.  If  you  utilize  a  public  hig^  school,  what  does  the  privilege  cost,  and  upon  what 
is  ^e  cost  based? 

7.  How  do  you  administer  practice  teaching  when  the  subject  concerned  is  a  labora- 
tory science? 

8.  Please  give  any  suggestions  you  desire  regarding  what  you  consider  the  best  gen* 
eral  organization  and  administration  of  this  type  of  professional  training. 

The  classification  of  the  returns  was  made  upon  about  the  same 
basis  as  that  used  by  Prof.  C.  H.  Johnston  for  the  Society  of  CoUege 
Teachers  of  Education  (see  Year  Book  for  1914,  p.  8).  In  the  State 
university  group,  30  replies  were  received;  from  the  second  group, 
large  non-State  universities,  13  replies  were  received,  if  Cornell  be 
included;  from  the  third  group  there  were  133  replies;  and  from  the 
State  agricultural  coUeges  there  were  6.  This  makes  the  total  of 
replies  182.  In  addition,  a  few  letters  from  individuals  not  represent- 
ing any  institution  were  received.  The  total  number  of  institutions 
to  which  questionnaires  were  sent  was  295.  Slightly  less  than  65 
per  cent  of  the  institutions  repHed. 

Of  the  first  group,  the  following  institutions  made  no  provision  for 
student  teaching  for  prospective  secondary  teachers:  Alabama,  Illi- 
nois, Kentucky,  Michigan,  Mississippi,  New  Mexico,  South  Dakota, 
Tennessee,  Vermont,  Virginia;  total,  10,  or  33 J  per  cent  of  the  State 
universities.  Of  this  group  which  do  not  make  such  provisions,  the 
following  are  planning  to  estabhsh  such  work:  Illinois,  Kentucky, 
Tennessee,  Vermont,  Vii^inia.    It  is  probable  that  others  are  plan- 

^  Much  of  the  material  in  this  bulletin  was  gathered  by  the  committee  on  practice  teaching  of  the  Society 
of  CoUege  Teachers  of  Education.  The  studies  of  Mead,  Chambers,  Childs,  and  Gray  are  from  reports  of 
this  committee;  likewise  most  of  the  descriptions  of  systems  utilised  by  different  institutians.  The  bibli- 
ography was  compiled  by  Dr.  Romlett  Stevens  and  the  chairman  of  the  committee. 
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ning  such  work,  but  their  rephes  do  not  reveal  the  fact.  Then  it 
appears  that  66.6  per  cent  of  the  State  universities  reporting  are 
actually  giving  this  work,  and  83.3  per  cent  are  either  giving  or  plan- 
ning to  give  it. 

STATE  UNIVERSITIES. 


Student  teaching  for  prospective  secondary  teachers. 


T  Tn  f  tmrvl  t  loo 

Secondary  school 
used. 

Namber 
of  pros- 
pective 
teachers. 

Amount 
of  teacdiing 
done  (se- 
mester 
hours). 

0wn.» 

PubUc.» 

X 
X 

20-40 
10-15 
«10 
*20 
75 
3-0 
100 
60 
10 

►  10-20 
20 
30 
61 
36 
30 
40 
10-15 
(•) 

10 

5 
•1 

1-  5 

2-  a 
2.5-5 

6 
5 
10 

5 
4 

*1 

California  

X 
X 
X 
K 
X 

Kansas...-  

X 

X 
X 

X 
X 

North  Dakota  

X 

X 
X 
X 

Utah  

X 

X 
X 

WestV&ginial  

X 

Total  

8 

11 

614-648 
83-34 
30 
22 

30iS  80| 
2.2 

1  The  cross  (X)  means  yes. 

*  Approximately. 

*  Includes  observation. 

*  Given  as  "Two  months'  observation  and  two  months'  practice." 

*  Required  of  "all  who  take  course  in  senior  year." 


HOW  THE  STUDENT  TEACHER  IS  SELECTED  AT  STATE  UNIVERSITIES. 

Arkansas, — Persons  who  major  in  school  of  education  teach  the  subject  they  desire 
to  specialize  in. 

California. — ^Furnish  teaching  for  all  "cadets. " 
Georgia. — Persons  detailed  from  class. 

Idaho. — Seniors  given  first  choice;  those  with  most  preparation  given  preference. 

Iowa. — Seniors.in  university.   Selected  by  methods  teachers. 

Kansas. — Seniors  or  graduates  who  are  candidates  for  State  teacher's  certificates. 
Usually  have  a  special  methods  course. 

Maine. — One  semester  of  education  is  a  prerequisite."  Recommended  by  major 
instructor  and  approved  by  dean  of  department  of  education. 

Minnesota. — On  basis  of  university  major. 

Missouri. — By  the  superintendent  of  the  university  schools. 

Montana. — Preliminary  work  in  education  and  in  major  subject  as  basis. 

Nevada. — Those  taking  "Education  3,  Theory  and  Practice. " 

North  Dakota. — Seniors  in  school  of  education. 

Ohio  State. — Required  of  all  seniors  in  coU^e  of  education. 

Oregon. — Dean  of  school  of  education,  head  of  collegiate  department,  and  principal 
of  high  school  cooperate  to  make  selection. 

Texas. — Required  of  all  who  desire  the  teacher's  diploma. 

Utah. — Seniors  meeting  requirements  for  high-school  diploma. 

Washington. — Students  elect  work  subject  to  approval  of  instructor  in  chaige. 
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Wegt  Virgima. — Any  person  qualified  to  take  education  course. 
Wyoming, — Required  of  Beniore  in  department  of  education. 


BY  WHOM  TBAOHINO  IS  SUPERVISED. 


Arkansas. — Supervisor  of  training  and  critic  teachers. 

Califomia. — Two  experienced  men  teachers;  heads  of  departments  less  frequently. 
Georgia. — Teacher  in  charge. 

Idaho. — High-school  principal  and  department  of  education.  In  some  cases  col- 
legiate department  exercises  minor  supervision. 

Iowa. — Special  methods  teacher  is  head  of  department  in  high  school  and  supervises 
the  work.    Some  supervision  by  general  methods  teacher. 

JTan^.— Principal  of  school  who  is  also  assistant  professor  of  education.  Repre- 
sentative of  the  collegiate  department. 

Maine. — Principal  of  high  school  and  professor  of  education. 

Minnesota. — Special  supervisor. 

Missouri. — Superintendent  of  university  school  and  representative  of  cellulate 
department  concerned  and  some  special  supervisors. 

Montana. — Five  critic  teachers,  members  of  faculty  of  Missoula  County  high  school, 
with  professor  of  education. 

.  Nevada. — Instructor  who  gives  theory  and  practice. 

North  Dakota. — Superintendent  with  general  supervision  and  regular  teachers  with 
specific  management. 
Ohio  State. — Professor  of  principles  and  practice. 
Oregon. — Department  of  education. 
Texas. — Professor  of  art  or  teaching  and  his  assistants. 

Utah. — ^Training  school  department  supervisor  and  representative  of  the  depart- 
ment of  education. 

Washington. — One  member  of  department  of  education  and  regular  teacher. 
West  Virginia, — Department  of  education. 

Wyoming. — Professor  of  secondary  education  has  general  charge.  Special  supervi- 
sion given  by  teacher  of  branch  in  high  school. 


lotoa. — Each  teacher  observed  in  paid  $10  per  month.  The  supervising  teacher  of 
practice  teaching  is  paid  one-half  of  salary  by  the  university  and  one-half  by  local 
school  board. 

Montana. — The  critic  teachers,  members  of  high-school  staff,  receive  $40  each. 
Nevada, — ^AUow  student  teacher  to  act  as  substitute  teacher  in  high  school,  in  case 
of  sickness,  for  one  week. 

HOW  WORK  WAS  ADMINISTERED  WHEN  SUBJECT  WAS  A  LABORATORY 


The  replies  were  too  indefinite  to  be  of  much  value.  They  seem  to 
indcate  that  actual  laboratory  work  is  done  by  the  student  teacher. 

SUGGESTIONS  AS  TO  ORGANIZATION  AND  ADMINISTRATION. 

1.  Model  or  practice  school  should  be  a  part  of  the  school  of  educa- 
tion. 

2.  Greatest  need  for  typical  high-school  experience  in  a  real  public 
high  school.  A  separate  school  under  imiversity  control  should  be 
established  only  when  the  other  can  not  be  secured,  and  even  then 
it  should  not  pose  as  a  model  school. 

3.  To  use  own  high  school  gives  satisfaction. 
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4.  First,  studont  in  senior  year  should  have  observation  in  the 
second  semester.  Second,  this  shoidd  be  followed  by  one  more 
semester  of  work  composed  entirely  of  teaching  in  a  real  high  school. 
Supervision  under  experts  from  education  department. 

5.  Student  teaching  in  eighth  grade  is  better  than  teaching  but  one 
subject  in  a  high  school  for  practice  work. 

6.  "I  believe  the  only  successfid  plan  is  to  have  a  school  for 
observation  and  practice  under  the  complete  control  of  the  school  of 
education.  Then  you  can  conmiand  and  get  things  done  without 
beting  and  compromising  with  other  powers. " 

7.  Make  use  of  the  seventh  and  eighth  grades  and  high  school  for 
the  work,  remove  the  weak  candidates  and  do  not  allow  them  to 
teach,  and  give  student  teacher  full  power  and  control  over  class. 

8.  Use  school  under  your  own  control  and  supplement  it  with 
work  in  a  public  high  school. 

9.  Favor  supervision  by  department  supervisor  and  college  depart- 
ment of  education. 

10.  Should  have  own  practice  school,  the  teachers  of  which  you 
could  select  and  you  should  have  entire  management  of  it. 

These  show  that  five,  or  one-half,  prefer  to  have  a  high  school 
controlled  by  the  university,  college,  or  school  or  department  of 
education.  Other  suggestions  are  so  scattered  that  they  show  no 
agreement. 

NONSTATE  UNIYEftSITIES. 


Student  teaching  for  prospective  secondary  teachers. 


Uniyersltles. 

Seoomdary  school 
used. 

Num1)erof 
prcwpectlv© 

Amount  of 
done 

OwnA 

PubUc.1 

teachers. 

(aemesier 
hours). 

Qilcago  

X 

(») 
X 

75 

»l-2 

dncimiati  ^  

X 

X 

•2 

X 

40 

X 

X 

5 

X 

X 

20 

X 

•5 

X 

100 

'\ 

X 

25 

2 

11 

290 

32.1-38.6 

41 

4-4.8 

30 

4.56 

27 

»  The  cross  ( X )  means  yes. 

*  Uses  classes  in  private  schools  and  In  social  settlements,  as  well  as  own  hij^aoiiOQl. 
s  Maximum  of  about  seven  semester  hours  required  of  candidates  for  degree. 

*  All  who  complete  course. 
6  Work  very  limited. 

*  Uses  eighth  grade  for  most  of  work. 
'  No  practice  teaching. 

s  Work  now  being  orranlzed. 

*  Use  also  assistantstups  in  univer^ty. 
10  Depends  upon  previous  experience. 
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HOW  THE  STUDENT  TEACHER  IS  SELECTED  AT  NON-STATE  UNIVEESITIBS. 

NoT&mesUm. — By  heads  of  collegiate  departments  concerned . 
.  New .  Y<iTh  University. — Selected  by  dean. 

Pennsylvania, — ^AU  seniors  in  school  of  education  required  to  do  this  teaching. 

PitUhwrgh. — ^AU  persons  who  complete  course  in  school  of  education. 
'  Teachers  CoUege, — ^Matter  settled  very  largely  by  the  student's  faculty  adviser. 

Harvard. — Certain  senior  and  graduate  students. 

Cincinnati. — Selected  by  proteaaor  of  secondary  education. 

Ldand  Stanford. — Elective  for  graduate  students. 

C%ioa^o.— Required  of  all  collie  of  education  students,  and  elective  for  arts  and 
science  students. 

Washington  (St.  Louis). — "Fitness  for  certain  subjects.** 
George  WaMngton.— All  without  successful  teaching  experience. 


Northwestern. — Critic  teachers  and  professor  of  secondary  education. 
New  York  University, — One  of  the  instructors  of  the  school  of  pedagogy. 
University  of  Pennsylvania. — ^The  professor  and  assistant  professor  of  educational 
practice. 

Pittsburgh. — "Our  own  supervisor,  the  principal  of  high  school.'* 
Teaehers  College, — ^  'Instructor  of  methods  classes  and  heads  of  departments  in  schools.'  * 
Harvard. — Professor  of  secondary  education  has  general  charge.    "The  teacher  of 
the  department  in  the  high  school;  the  principal." 

>  Cincinnati. — Professor  of  secondary  education  and  the  regular  teacher  of  the  class 
where  the  teaching  is  done. 

Leland  Stanford. — ^Member  of  the  department  of  education  has  general  charge.  Is 
assisted  by  school  principals,  and  professors  of  collegiate  departments  who  permit 
practice  teaching  in  their  classes. 

Chicago. — R^ular  room  teacher  and  some  members  of  the  coll^pLate  department 
concerned  in  the  college  of  education,  e.  g.,  department  of  history. 

Washington  (St.  Louis). — ^The  r^:ular  teacher  of  the  room  and  the  professor  of 
education. 

Oeorge  Washington, — Professor  of  education  and  the  regular  teacher  of  the  room. 
In  seven  of  these  cases  the  real  supervision  is  conducted  by  a  com- 
bination— a  member  of  the  staff  of  the  department  or  school  of  edu- 
cation and  a  member  of  the  staff  of  the  school  where  the  teaching  is 
done.  In  but  one  institution,  Lelanti  Stanford^  is  it  evident  from  the 
returns  that  a  member  of  the  staff  of  the  liberal  arts  faculty  helps 
in  the  supervision,  and  in  this  case  it  is  probably  only  with  such 
instances  as  teaching  done  by  student  teachers  in  college  classes. 
Outside  of  these  two  generalizations,  it  seems  to  be  evident  that  wide 
variation  exists. 

THE  COST  OF  THE  USE  OF  THE  PUBLIC  HIGH  SCHOOL. 

At  Pittsburgh  the  school  granting  the  privilege  of  student  teaching 
is  given  a  scholarship  for  two  hoiu^'  work  in  the  classes  in  education. 
On  the  other  hand,  the  board  of  education  pays  the  necessary  ex- 
penses of  the  student  teacher.  At  Teachers  College  the  student 
teacher  may  receive  remuneration  for  the  service,  but  it  is  not  appar- 
ent that  the  college  makes  any  money  payment  for  the  service.  This 
is  true  because  the  work  is  largely  that  of  substitute  teachers  in  the 
city  schools.   At  Harvard,  "in  return  for  each  position  occupied  by 
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one  of  our  students,  we  grant  a  single  course  free  of  tuition  to  any 
teacher  named  by  the  superintendent  of  the  town.V  In  the  following 
institutions  the  privilege  of  student  teaching  in  the  public  high  school 
is  given  at  no  expense  to  the  school  or  department  of  education: 
George  Washington,  Washington  (St.  Louis),  Leland  Stanford,  Cin- 
cinnati, Pennsylvania,  New  York  University;  total,  six.  Others  do 
not  use  a  high  school,  or  do  not  report  anything  imder  this  item. 

ADMINISTRATION  OF  STUDENT  TEACHING  FOR  LABORATORY  SCIENCB* 

At  Northwestern  the  student  teacher  must  take  charge  of  labora- 
tory periods  as  if  the  class  were  his  own.  At  Pittsburgh  the  first 
year  is  often  spent  chiefly  as  a  laboratory  assistant,  the  second  year  is 
that  of  teaching,  and  tiie  laboratory  work  is  extra.  At  Teachers 
College  the  student  teacher  acts  as  assistant.  This  covers  a  period  of 
nine  weeks.  At  Harvard  the  student  teacher  actually  directs  the 
laboratory  work.  At  the  University  of  Cincinnati  the  student  begins 
as  assistant  and  later  does  actual  teaching.  At  Leland  Stanford  some 
few  do  assistant  work  in  freshman  class  of  the  college.  At  Chicago 
the  teacher  takes  actual  charge  of  the  laboratory  period.  G^rge 
Washington,  Washington,  New  York  University,  and  Pennsylvania 
report  that  they  have  as  yet  done  nothing  with  this  kind  of  work. 

This  reveals  two  dominant  practices :  First,  acting  as  assistant  in 
the  laboratory;  second,  combining  this  with  some  real  direction  of 
laboratory  work. 

SUGGESTIONS   AS   TO   ORGANIZATION   AND  ADMINISTRATION. 

The  reply  from  Cornell  University  recommends  the  New  York  Qty 
•'teachers  in  training''  plan.  From  Johns  Hopkins  comes  the  state- 
ment that  the  plan  of  using  public  high  schools  has  certain  advan- 
tages, if  it  can  be  estabhshed  upon  a  cooperative  basis.  The  following 
from  Northwestern  seems  very  good :  (1 )  A  practice  school  over  which 
you  have  absolute  control;  (2)  a  food  corps  of  critic  teachers;  (3)  co- 
operation on  the  part  of  all  the  heads  of  the  departments  in  the 
imiversity.  These  three  things  are  necessary.  The  Pittsburgh  plan  is 
hked  very  much  at  that  institution.  It  has  one  defect,  i.  e.,  that  the 
distance  from  the  school  of  education  to  the  high  school  is  often  too 
great  to  work  to  efficiency.  Harvard  University,  with  its  system  of 
cooperation  between  the  university  and  public  high  schools,  would 
add  pay  from  the  university  to  critic  teachers  in  public  schools  for 
good  supervision.  At  Cincinnati  the  fact  that  the  college  of  teachers 
is  a  part  of  the  city  system  eliminates  many  difficulties  found  in  other 
plans.  From  Stwiford  comes  the  following  statem^t:  '*The  thiQg 
most  needed  is,  in  my  opinion,  a  university  and  not  a  department 
machinery  and  interest."  From  the  school  of  education.  University 
of  Chicago:  "Separate  observation  courses  have'  been  abolished." 
Theory  and  practice  courses  have  been  broken  up  into  theory  courses 


Digitized  by 


SCHOOLS  WITH  TEACHEBrTBAINING  DEPARTMENTS.  13 


and  practice  courses,  in  order  to  protect  the  practice  from  neglect. 
Hie  opinion  from  Washington  University  and  George  Washington 
University  is  that  the  practice  school  should  be  under  control  of  the 
institution  giving  the  training. 

Here,  again,  is  variety  of  opinion.  There  seems  to  be  no  general 
agreement  in  these  suggestions. 

OTHER  UNIVERSITIES  AND  COLLEGES. 

Student  teaching  for  prospective  secondary  teachers. 


Names. 


Secondary  school 
used. 


0wn.»  Pnblic* 


Number  of 
prospeo* 

tive 
teachers. 


Amoimt  of 
teaching 

done 
(semester 
hours). 


AUred  University  

Alma  College  

Ashland  Collcgo  

Baldwin-Wallace  College  

Bellevue  College  

Bck)itCoUe«e  

Bowdoin  College  

Brown  University    

Central  College  

dark  College  

Coe  College  

College  of  the  C  ity  of  New  York. . 

Colorado  College  

Cotner  College  

Dakota  Wesleyan  University  

University  of  Denver  

Doane  College  

Earlham  College    

Elon  College  

FairmountCoUege  

Franklin  College  

Geneva  College  

Grand  Island  CoUece  

Greenville  College  (HI.)  

Grinnell  Colleee  

Oustavus  Adolphus  College  

Hanover  College  

Hastings  (Allege  

Heidelberg  UiOversity  

Henry  Kendall  College  

Hiram  College  

Hope  College  

Howard  University  (col.)  

Juniata  College  

Kalamazoo  College  

King  College  

Lawrence  College  

Lebanon  Valley  College  

Lehigh  University  

Lincoln  Memorial  University  

Macalster  (3olleffe  

Middlebury  Couege  

Milton  College  

Milwaukee- Downer  College  

Missouri  Valley  (College  

Missouri  Wesleyan  College  

1  The  cross  (X)  means  yes. 

s  Joint  control  of  a  single  school. 

•  Ten  weeks. 

*  Approximately. 
»  "  About  a  month's  work." 


•  "  From  one  day  to  two  months." 
»"  150  to  600  periods." 

I  Uses  subfreshman  class. 

*  25  per  cent  of  seniors. 
"•"About  20  hours." 

n  "Very  tew." 
M  Very  little. 

IS  Two  replies  received;  one  save  "30  hours  or  more.' 
14  Very  little;  not  more  than  half  a  doien  periods  a 

student. 
»  Two  hours  per  week. 
M  One  year,  4  hours  a  week. 


X 

"x 


•  X 

X 


X 

*x' 


X 
X 


X 
X 


X 
X 
X 


X 
X 
X 


«x 


6-6 
4 

4  12 

13 
6-12 


X 
X* 


6 
15 
4-7 
8-10 


(•) 


X 

X 


X 

"x* 


(") 


3 
1-2 

»8-30 
8 

n 

10  I 

20 
6-10 

3 
W4 


X 
X 
X 


16-20 
8 
4 

6-10 
6 


■1^ 


"8 


(") 


10-15 
18-20 


r-1 


X 

"x* 


X 
X 
X 


4 

12-20 

25 

5 


1"! 


X 
X 
X 

«x 


x 


4 

2 

12 

2 

16 

(») 

6 

(") 

40-50 

2-4 

13 

(«) 

6 

(« 

"  "One  hour  a  day." 

*•  Only  a  few  days. 

1*  Three  to  five  hours  a  week. 

»>  About  50  per  cent  of  prospective  teachers. 

"  Two  weeks  to  one  year. 

»  One  semester. 

*  Minimum,  16  hours. 
M  Six  weeks. 

*  All  seniors. 

M  Average  2  hours  a  week. 

«  About  6  hours  a  week. 

"  Four  weeks. 

»  One  class  a  day. 

»  Two  weeks  in  two  subjects. 

s>  Half  a  3rear. 

•s  One  class  one  semester. 
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Studenti  teaching  for  prospective  secondary  teachers — Continued. 


Names. 


Seeondarr  sohool 
used. 


Own.  PubUa 


Number  of 
prospeo- 


Amount  of 
toaching 


(semester 
hoim). 


Moimt  Union  College  

Muskingum  College  

NebraskB  Weskyan  University. . 

Oberlin  College  

Ohio  Northern  University  

Ohio  Wesle van  University  

Ottawa  University  

Otterbein  University  

Park((dle|!e  

Ripon  College  

CoUege  of  SC  EUsabeth  

St.  Johns  University  (Minn.)  

St  01af(3oUege  

Shaw  Univeraitv  

Southwestern  University  (Tex.) . 

Susquehanna  University  

Swarthmore  College  

Tarkio(k>llege  

Temple  University  

Texas  Woman's  CoDege  

Trinity  CoUege  (N.  C.)  

Upper  Iowa  University  


X 
X 
X 


X 
X 
X 
X 


«x 

X 


X 
X 
X 
X 
X 
X 


X 

"x 


25 
8 
10 
22 
10-16 


5 


6 

15-20 


X 
X 
X 
X 


mitmao  (k>llege  

College  of  William  and  Mary  . 

Yankton  CoUege  

York  CoUege  


X 
X 


X 
X 
X 
X 
X 


15 
3 
14 
8-10 
25-» 
2 


7 

6-10 

ao 

5-6 
5 


Total  

Average  

Average  deviation  (57  instituctons). 
Median  (53  institutions)  


46 


700-754 
12.8-13.2 
7.02 
10 


U95.&-128.S 
B3. 08-1.1 
"2.1 
B2.8 


1  Joint  control  of  a  single  school. 

>  UtiUses  summer  session  of  local  hi{^  school  for  the  work. 

*  About  one  week. 

*  Practice,  50  hours. 

*  Five  to  ten  hours  a  week. 

*  Eight  to  ten  hours  a  week. 


7  Six  to  eight  weeks  of  pMOtioe. 

•  Varying  amounts. 

*  Three  hours  a  week, 
w  Five  hours  a  week, 
u  Four  hours  a  week. 
K  For  31  instituticms. 


The  semester  hours  here  tabulated  are  obtained  by  two  methods:  First,  the  amount 
of  teaching  was  sometimes  stated  in  semester  hours;  second,  in  other  cases  it  was 
estimated  on  the  basis  of  the  number  of  class  periods  actually  taught,  counting  IS 
such  periods  as  one  semester  hour.  In  computing  the  average  deviations,  but  one 
set  of  measures  has  been  used,  i.  e.,  the  one  measure  and  the  minimum,  for  example, 
the  measures  for  Temple  University  are  25-^,  and  25  was  the  only  one  used.  In 
the  totals  for  institutions  usiog  '^Own'*  or  Public"  high  school,  there  are  nine 
cases  in  which  both  kinds  are  used.  Also,  Beloit  reports  that  the  students  of  the 
methods  class  teach  each  other.  A  number  of  institutions,  not  in  the  table,  report 
the  same  practice,  but  give  no  other  data,  and  so  are  not  here  included. 

Some  of  the  institutions  offer  practice  teaching,  but  not  for  seo- 
ondary  teachers.  Berea  College  offers  this  work,  but  only  for  the 
training  of  country  school  teachers.  Two  institutions  report  that  they 
do  not  deem  it  wise  to  offer  such  work.    One  writes: 

There  are  a  number  of  normal  schools  in  this  State  which  teach  methods  and  nothing 
else  much,  and  I  feel  that  it  is  the  mission  of  this  school  to  give  something  that  can 
not  be  gotten  there.  I  base  my  work  on  the  assumption  that  there  are  certain  things 
which  everyone  should  know,  whether  he  teaches  or  not.  I  build  it  around  two  or 
three  subjects  as  centers;  one  of  these  is  genetic  psychology,  another  abnormal  psy- 
chology, and  another  hygiene. 
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Another  writes: 

Hie  practice  school  is  usually  too  artificial  to  be  worth  much.  In  my  opinion  the 
smaller  colleges  will  do  best  without  it. 

Fifty-seven  of  these  institutions  offer  practice  teaching  for  sec- 
ondary teachers  amounting  to  two  or  three  semester  hours,  about  700 
students  sharing  in  this  kind  of  work.  Fifty-eight  of  these  insti- 
tutions offer  no  such  work  for  secondary  teachers,  yet  send  their 
graduates  into  high  schools  to  teach.  Approximately  50  per  cent  of 
the  third  group,  then,  recognize  the  value  of  this  work  to  the  extent 
of  offering  a  low  minimum  of  it,  while  the  other  50  per  cent  do  not 
offer  it  at  all. 


Alfred  University, — ''They  are  senioro  who  have  shown  teaching  abiUty  in  the 
education  work  of  the  junior  year.  They  must  also  have  the  indorsement  of  the 
coUege  department''  concerned. 

Alma  College.— ^The  head  of  the  department  of  education  and  the  supermtendent 
of  schools  consider  the  qualifications  of  the  candidate  and  the  need  of  the  school  and 
select  on  that  basis.'' 

Ashland  College, — * '  All  persons  who  finish  our  normal  course. "  ' '  By  the  head  of  the 
department." 

Bcddwin-WaUace  College, — ''From  junior  and  senior  coUege  classes.  Very  few 
juniors." 

BeUevw  College, — Required  of  all  who  receive  coU^  first-grade  certificate  for 
Nebraska. 

Beloit  College, — Membership  in  methods  class  gives  privilege  of  teaching  members 
of  same  class. 
Bowdoin  College, — "By  the  professor  of  education." 

Brown  University,— 'Fsatly  by  myself"  (professor  of  education),  "partly  by  the 
superintendent  of  schools,  and  partly  by  the  school  committee." 

Central  College  (Mo.). — ^AU  who  meet  State  requirements  for  college  graduates' 
State  certificate.  "These  are  seniors  in  the  college.  We  allow  the  stronger  ones  to 
hefpn  in  the  first  semester.  The  less  promising  we  reserve  until  we  are  sure  they  wiU 
graduate,  and  until  they  have  fulfilled  all  the  other  requirements." 

Clark  College, — "Only  students  who  gave  promise  of  success.  With  a  single  excep- 
tion, they  were  men  of  hi^  standing  both  in  their  general  collie  work  and  in  ped- 
agogy.  We  mean  to  have  it  regarded  as  a  privilege." 

Coe  College. — "By  the  oflBcer  of  the  subfreshman  class  on  scholarship." 

College  of  the  City  of  New  York. — Student  approved  first  by  head  of  coU^[iate 
department  concerned,  and  then  by  head  of  department  of  education. 

Colorado  College. — Students  make  application  for  the  work.  Reply  did  not  state 
further  methods,  if  any  used. 

Cotner  University. — Selected  by  the  head  of  the  department  of  education. 

Dakota  Wesley  an  University. — Work  is  elective. 

University  of  Denver. — Selected  by  head  of  department  of  education. 

Doane  College. — Required  of  all  seniors  who  are  candidates  for  teachers'  certifi- 
cates. 

EarUiam  College, — Some  juniors  and  seniors  selected  by  superintendent  and  high- 
school  principal. 

Elon  College, — Selected  from  classes  of  third  and  fourth  year  students. 
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Foxrmouvi  College. — Selected  by  the  department  of  education  in  consultation 
with  the  departments  in  which  the  teaching  is  to  be  done. 

Franklin  College  (Ind.). — Recommended  by  department  of  education  in  college  and 
selected  by  the  city  superintendent. 

Geneva  College.--Selected  by  head  of  department  of  education  and  psychology. 

Grand  Island  College. — *'By  president,  head  of  department  of  education,  and  head 
of  department  in  which  teaching  is  done,  in  conference." 

Greenville  College. — **0n  recommendation  of  heads  of  departments." 

Grinnell  College. — Membership  in  class  on  methods  and  sanction  of  superintendent 
(rf  schools. 

Gustavus  Adolphus  College. — Seniors  who  wiah  State  certificate. 
Hanover  College. — **By  the  president." 

Hastings  College. — ''Have  been  able  so  far  to  supply  work  for  all  desiring. it." 
Heidelberg  University. — **By  the  professor  of  education." 
Henry  Kendall. — Use  advanced  students  to  assist  in  academy. 
Hiram  College. — ** Seniors  expecting  to  teach  who  have  had  prerequisite  course.*' 
Hope  College. — Seniors  who  make  average  of  85  per  cent  in  all  other  work. 
Howard  University  (colored). — ^All  seniors  required  to  do  practice  teaching. 
Juniata  College — 'Required  of  all  who  elect  course  in  high-school  methods. 
KaUnnazoo  College. — ''Each  member  of  class  in  pedagogy  takes  his  turn  in  alpha- 
betical order."   Required  of  all  in  class. 
King  College. — "By  the  president." 

Lawrence  College.— Selected  by  head  of  department  of  education. 
Lebanon  Valley  College. — ^No  report  on  this  point. 
Lehigh  University. — ^Apparently  the  work  is  elective. 
Lincoln  Memorial  University. — No  report  on  this  point. 
Macalester  College. — Required  of  all  who  expect  to  teach. 

Hiddlebury  College. — "By  the  head  of  the  department  on  the  basis  of  pedagogical, 
academic,  and  personal  qualifications." 

Milton  College. — ^Membership  in  class  in  pedagogy  for  some.  Others  as  to  special 
fitness. 

Milwavkee-Dovhur  College. — Required  of  all  candidates  for  certificates  or  degree  in 
home  economics. 

Missouri  Valley  College. — "All  those  who  take  the  course  teach." 

Missouri  Wesleyan  College. — Those  preparing  for  State  certificate. 

Mount  Union  College. — "From  upper  classmen  who  are  endeavoring  to  meet  the 
new  school  code  and  who  have  had  preceding  theory." 

Muskingum  College. — Report  does  not  reveal  procedure. 

Nebraska  Wesleyan  University. — "All  seniors  who  have  had  prerequisites." 

Oberlin  College. — "All  members  of  the  class  in  practice  teaching."  Limited  to 
summer  work  in  1914. 

Ohio  Northern  University. — Report  does  not  reveal  practice  followed. 

Ottawa  University. — Excellence  in  content  subject  and  in  course  in  prindi^eB  of 
secondary  method. 

Otlerhein  College. — Report  does  not  reveal  actual  practice  followed. 

Park  College. — By  the  professor  of  education. 

Ripon  College. — By  professor  of  education. 

College  of  St.  Elizabeth. — Juniors  and  seniors  who  elect  pedagogy  courses. 
St.  Johns  University. — On  basis  of  at  least  two  years*  college  work. 
St.  Olaf  College. — Seniors  who  received  sanction  of  department  concerned  with 
content  subject  and  who  are  taking  15  semester  hours  in  education. 
Shaw  University  (colored), — ^Work  too  recent  to  report  on  in  detail. 
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Sauthtvestem  University  (iTer.). — ^Head  of  department  of  education,  principal  of 
secondary  school,  and  president.  Then  names  are  submitted  to  entire  faculty  for 
ratification. 

Stisquehanna  University, — **By  the  president.'* 

Swarthmore  College, — ^AU  ^ho  do  this  have  had  at  least  15  semester  hours  of  edu- 
cation. 

Tarho  College. — Required  of  all  who  are  candidates  for  State  certificates. 
Temple  University. — **By  heads  of  college  departments." 
Texas  Woman^s  College. — Practice  followed  not  revealed  by  answer. 
Trinity  College  (N.  C). — Work  too  recent  to  report  practice  followed. 
Upper  Iowa  University. — Elective  for  seniors. 

Whitman  College. — City  superintendent  selects  from  list  submitted  to  him. 
College  of  William  and  Mary. — Required  of  all  applicants  for  teachers*  diploma  in 
last  year  of  course.  Assignments  made  by  professor  of  education. 

Yankton  College. — Professor  of  normal  work  and  heads  of  college  departments. 
York  College. — By  professor  of  education  and  regular  teacher. 

The  following  methods  of  selection  occur  frequently  enough  to 
make  them  noticeable:  (1)  By  professor  of  education;  (2)  by  pro- 
fessor of  education  and  superintendent  of  schools;  (3)  by  professor 
of  education  and  head  of  collegiate  department  concerned ;  (4)  largely 
on  the  basis  of  membership  in  senior  class.  Outside  of  these  the 
above  shows  a  very  marked  variation.  Attention  is  here  called  to 
the  method  used  at  Southwestern  University,  Hope  College,  Mil- 
waukee-Downer, and  Whitman  College.  Attention  is  also  called  to 
the  number  of  cases  in  which  the  president  of  the  college  m^es  the 
selection. 


Alfred  University. — Professor  of  education  gives  actual  supervision,  occasionally 
assisted  by  other  members  of  the  faculty  who  have  training  in  education.  Theoreti- 
cally the  class  teacher  criticizes  plans  and  class  teaching  also,  in  practice.  I  find 
the  teachers,  with  the  exception  of  the  principal,  unable  to  give  any  help.** 

Alma  College. — Cooperation  among  superintendent,  professor  of  education,  and  pro- 
fessor of  collegiate  department  concerned,  but  plan  yet  indefinite. 

Ashland  College. — ^Usually  done  by  regular  class  teacher.  Later  return  states  that 
this  is  done  by  the  ward  principal. 

Baldrvin-  Wallace  College. — Professor  of  collegiate  department  concerned. 

Bellevue  College. — Regular  high-school  teachers  and  professor  of  education. 

Beloit  College. — ^Professor  of  pedagogy  and  heads  of  departments  in  teachers '  courses. 

Bowdoin  College. — Principals." 

Brown  University. — Done  by  supervising  teacher  and  professor  of  educational  psy- 
chology. 

Central  College. — ^By  assistant  professor  of  philosophy  and  education. 

Clark  College. — **The  practice  teachers  were  visited  by  a  representative  of  the 
State  board  of  education,  by  the  local  superintendent,  by  a  representative  of  the 
college,  and  received  suggestions  more  or  less  from  them  all." 

Coe  College. — ^Not  much  actual  supervision.  What  is  given  is  done  by  person  in 
charge  of  subfreshman  class. 

College  of  the  City  of  New  York. — Supervised  by  instructor  in  secondary  teaching. 

Colorado  College. — Regular  teachers,  principals,  and  professor  of  education,  the  two 
latter  visiting  occasionally. 
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Cotner  Univemty, — Professor  of  education  and  r^:ular  teachers. 
Dakota  WesUyan .  University, — Regular  teaclier. 

University  of  Denver, — ^Principal,  occasionally  assisted  by  professor  of  education. 
Doom  College, — Professor  of  education;  also  regular  teacher. 

EarUiam  College, — Superintendent  and  principal  give  a  course  in  observation  and 
practice  teaching  and  have  full  charge  of  the  work. 
Eton  College. — Professor  of  pedagogy. 

Fafirmouni  College, — Heads  of  departments  where  teaching  is  done;"  that  is,  the 
regular  teachers. 
Franklin  College. — Superintendent  and  high-school  teachers. 
Geneva  College, — Superintendent  of  public  schools. 
Grand  Island  College, — Professor  of  education  and  regular  teachers. 
Greenville  College. — ^By  regular  class  teachers. 
Grinnell  College. — Report  does  not  reveal  how  this  is  done. 

Gustavus  Adolphus  College. — Professor  of  education  and  heads  of  collegiate  depart- 
ments concerned. 

Heidelberg  University, — R^ular  class  teacher  and  member  of  collegiate  department 
concerned. 
Hiram  College, — Professor  of  education. 

Howard  University  {colored), — R^ular  class  teacher  and  member  of  univmity 
^ulty. 

Hanover  College.^'*  "PreAdent  and  head  of  department  in  which  student  majorB." 
Hastmgs  College. — ^Professor  of  education  and  head  of  college  department  concerned. 
Henry  Kendall  College. — No  report  on  this  point. 

Hope  College, — Regular  teacher  and  occasionally  help  from  professor  of  education. 
Juniata  College. — Regular  teacher  and  professor  of  education. 
Kalamazoo  College. — Regular  teachers. 
King  College, — No  supervision. 

Lawrence  College. — ^Regular  teacher  and  professor  of  education. 

Lebanon  Valley  College. — No  report. 

Lehigh  University, — ^Professor  of  education. 

Lincoln  Memorial  University. — ^Professor  of  education. 

Maoalester  College, — Heads  of  college  departments. 

Middlebury  College, — ^Professor  of  pedagogy. 

Milton:  College. — Regular  class  teacher. 

Milvjaukee-Dovmer  College. — Director  of  department  of  home  economics  and  city 
superintendent  of  same  subject.   No  work  in  other  subjects. 
Missouri  Valley  College. — ^Professor  of  education. 
Missouri  Wesleyan  College. — ^The  principal  of  the  academy. 

Mount  Union  College. — Professor  of  education,  head  of  collegiate  department 
concerned. 

Muskingum  College, — Regular  teacher. 

Nebraska  Wesleyan  University. — Supervisor  of  practice  school. 

Oberlin  College. — special  supervising  teacher  helped  by  high-school  principal 
during  summer  of  1914. 

Ohio  Northern  University. — Professor  of  education,  assisted  by  regular  teacher  or 
principal. 

Ottawa  University, — ^**A  general  supervisor,  an  experienced  highnschool  principal, 
with  graduate  training  in  education,  supplemented  by  the  various  college  prdeeBOKB 
and  professor  of  education." 

Otterbein  University. — Instructor  in  methods  and  regular  class  teachers. 

Park  College, — ^A  special  supervisor. 

Ripon  College. — Joint  supervision  by  professor  of  education,  superintendent,  and 
regular  teacher. 
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College  of  St.  Elizabeth, — Regular  teachers. 

St.  Johns  University. — ^"The  prefect  of  Btudiee.** 

St.  Olaf  CoUege. — ^Professor  of  education  and  regular  teachers. 

Shaw  ifnivenity  {colored). — ^No  report  on  this  point. 

Southwestern  University  {Tex.). — ^Principal  devotes  half  of  his  lime  to  thia  work. 
Professor  of  education  and  supervising  teachers  hold  conferences  with  student 
teachers  and  visit  their  classes. 

Swarthnwre  CoUege. — ^Professor  of  education,  regular  teachers  and  superintendent 
of  schools. 

Tarhio  CoUege. — ^Regular  teachers. 

Temple  University. — High-school  teacher  and  collie  instructor. " 
Texas  Woman^s  CoUege. — Regular  teachers  and  professor  of  education. 
Trinity  CoUege  {N.  (7.).— No  report. 

Upper  Iowa  University. — ^Professor  of  education  and  superintendent. 
Whitman  CoUege. — City  superintendent  of  schools. 

CoUege  of  WUliam  and  Mary. — ^Regular  teachers,  principal,  and  professor  of 
education. 

Yankton  CoUege. — ^Heads  of  collegiate  department  concerned. 
York  CoUege. — ^Head  of  college  department  concerned. 

From  the  foregoing  data  the  following  summary  is  made:  Super- 
vision by  professor  of  education,  7  instances;  by  professor  of  edu- 
cation and  heads  of  collegiate  departments  concerned,  6  instances; 
by  heads  of  collegiate  departments  alone,  4;  regular  class  teacher  and 
representative  of  collegiate  departments,  11 ;  by  regular  class  teacher 
alone,  10;  by  the  principal,  regular  teachers  of  classes,  and  professor 
of  education,  4;  by  principal,  4;  by  principal  and  professor  of  educa- 
tion, 1 ;  by  the  superintendent  alone,  or  with  other  p^*sons,  5  cases. 


Three  different  conditions  exist  with  r^ard  to  the  cost  of  the  use 
of  the  pubUc  high  school  by  the  college:  (1)  At  Bowdoin  and  Whit- 
man Colleges  the  student  teachers  receive  remimeration  for  their 
services;  (2)  in  6  others  some  money  is  paid  by  the  college  for  the 
privilege;  (3)  and  in  20  colleges  there  is  no  cost  for  this  service. 

Ashland  CoUege  pays  a  supervising  teacher  $100  per  year,  while 
Brown  University  pays  each  supervising  teacher  $50  a  year.  Ohio 
Northern  University  grants  free  tuition  to  the  graduates  of  the 
high  school  if  they  enter  the  college.  Clark  College  pays  the  car 
fare  of  the  student  teacher,  and  at  Middlebury  it  costs  the  time  of 
the  supervisor,  approximately,  $2,400." 

The  following  institutions  report  that  such  privileges  cost  them 
nothing:  Alma,  Baldwin-Wallace,  Colorado  CoUege,  Cotner,  Fair- 
moimt,  Gteneva,  Hiram,  Hope,  Howard,  Lincoln  Memorial  Univer- 
sity, Lawrence,  Lehigh,  MUwaukee-Downer,  Missouri  Wesley  an, 
Oberlin,  Ripon,  Swarthmore,  Texas  Woman's  CoUege,  Trinity  CoUege, 
and  Upper  Iowa  University. 

The  remainder  gave  no  information,  pro  or  con,  as  to  the  cost. 
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FRACnCB  TEACHING  WITH  LABORATORY  SCIBNOB. 


Alfred  University. — **  Just  as  in  any  other  subject.** 

BcMviTirWallace  College. — *'Our  science  men,  regular  prof esBore,  havesapervidaii." 

Bellevtie  College. — "The  practice  teacher  has  charge  of  the  labonttory  work  und«r 
the  direction  of  the  regular  instructor." 

Beloit  College.^* 'This  is  done  in  the  teachers*  courses  in  the  laboratory  of  each 
department." 

Brown  University. — ** Student  teacher  in  the  laboratory  as  any  other  teacher  does." 

CeTUral  College  {Mo.). — ''The  practice  teacher  is  put  in  full  charge  of  the  regular 
academy  class  in  physics." 

Clark  College. — **High  school  fiimished  the  equipment." 

Colorado  College. — ** Practice  teachers  act  as  laboratory  assistants." 

Cotner  University. — **Let  student  be  laboratory  assistant.** 

Doane  College. — "Practice  teacher  serves  the  same  as  the  paid  teacher.*' 

Elon  College. — **Work  done  under  the  supervision  of  the  director  of  the  physical 
or  chemical  laboratory.  *  * 

Fairmount  College. — *  *  Supervised  by  heads  of  departments.  * ' 

Grand  Island  College, — ''Student  teacher  has  chaige  of  the  laboratory  work  as  a 
r^;ular  teacher.** 

Gu8tavus  Adolphus  College. — "Assist  regular  teacher  in  laboratory  work.** 
Hanover  College. — "Student  works  imder  supervision  of  collie  professor  of  the 
Bubject.** 

Hastings  College. — "Student  acts  as  laboratory  assistant.** 
Kahmazoo  CoUege. — "Assist  wi^  apparatus.*' 
Lincoln  Memorial  University. — "Teacher  of  science  directs.** 
Macalester  College. — "By  quiz  work  and  actual  direction  of  laboratory  work  in 
elementary  courses .  * ' 
MiddUbury  College. — "The  same  as  other  subjects." 
Milton  College. — "Student  takes  chaige  as  regular  teacher." 

Milwaulee-Downer  College. — "Assist  regular  teacher  during  first  half  of  regular 
weekly  period;  have  responsibility  of  teaching  class  during  second  half  of  weekly 
period.'* 

Missouri  Valley  College. — "Head  of  department  outlines  the  course.  Head  of  edu- 
cation department  supervises  method  and  class  management.** 

Missouri  Wcsleyan  College. — "Practice  teacher  responsible  for  both  recitation  and 
laboratory  work." 

Mount  Union  College. — "Under  head  of  department.** 

Nebraska  Wesleyan  Uriiversity. — "Usually  student  serves  as  laboratory  assistant  and 
is  supervised  by  head  of  department  concerned  and  also  by  the  practice  supervisor.** 

Ohio  Northern  University. — "Student  has  charge  of  laboratory  as  well  as  class  work.** 

Ottawa  University. — "Supervisor  and  college  teacher  cooperate  in  recitation  and 
visitation,  organization  and  planning.** 

Park  College. — "Student  teacher  imder  direction  of  regular  professor.*' 

Ripon  College. — "Acts  as  laboratory  assistant.*' 

College  of  St.  Elizabeth. — "The  student  conducts  the  class  under  the  supervision  of 
the  regular  teacher  and  in  presence  of  class  in  pedagogy." 
St.  Olaf.—  'Acia  as  laboratory  assistant." 

Southwestern  University. — "We  have  physics  taught  in  the  college  laboratory.'* 
Susquehanna  University. — "Under  direction  of  college  teacher  of  science.** 

Upper  Iowa  University. — "Acts  as  laboratory  assistant." 

Yankton  College. — "Acts  as  laboratory  assistant.** 

York  College.— **TeAcheT  works  under  head  of  department." 
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Eighteen  of  the  colleges  made  no  reply.  Seventeen  stated  that  they 
gave  no  such  work,  and  several  others  that  they  avoided  it.  Thirty- 
seven  try  to  manage  the  work  in  some  form.  This  shows  that  not 
much  real  work  is  being  done  in  laboratory  sciences  for  student 
teaching  among  the  smaUer  colleges. 

In  10  of  the  37  institutions,  the  student  teacher  acts  as  laboratory 
assistant;  in  13  the  student  teacher  has  charge  of  the  work  as  regular 
teacher.  Other  facts  about  this  work  refer  to  various  details  of  super- 
vision of  the  teaching. 

SUGGESTIONS  AS  TO  ORGANIZATION  AND  ADMINISTRATION  OP  PRACTICE  TBACHINO. 

Alfred  University, — **  Daily  conferences  are  necessary  for  efficient  work." 
Bellevue  College, — "Careful  supervision  and  conferences  necessary.** 
Behit  College. — **In  the  teachers*  courses  there  is  more  or  less  teaching  practice. 
I  think  practice  teaching  done  in  this  way  is  more  helpful  than  any  done  on  the  high 


Cohrado  College. — ''I  think  nothing  can  beat  work  done  under  actual  public  school 
conditions.   We  have  found  that  we  can  help  the  schools  and  they  give  us  valuable 


Elon  College, — "  Should  be  under  the  charge  of  department  of  education  and  heads 
of  college  departments  concerned .  *  * 

Franklin  College. — "A  cooperative  arrangement  between  public  high  school  and 
college  is  best.  Supcgrvising  teacher  should  be  head  of  department  in  high  school 
and  give  special  methods  course  in  college." 

GtLSiaws  Adolphus. — **A  practice  school  is  better  than  a  public  high  school  for  this 


Hovxxrd  Univernty. — ^''A  high  school  under  control  of  department  of  education  is 


Juniata  College. — ^"'Best  to  affiliate  with  a  public  high  school." 

Lawrence  College. — High  school  should  be  under  control  of  department  of  education. 

Lincoln  Memorial  University. — ^Use  your  own  secondary  school  and  supplement  the 
work  by  visits  to  public  schools. 

Macalester  College. — ^There  should  be  a  half-year  of  student  teaching  required  by 
State  law. 

Missowri  Valley  College. — ^Practice  teaching  should  be  under  the  joint  supervision  of 
department  of  education  and  collegiate  departments  concerned. 

Missowri  Wesleyan  College. — *  Observation  should  accompany  both  methods,  courses, 
and  practice  teaching." 

Ohio  Northern  University. — ^**A  plan  like  that  at  the  University  of  Missouri  is  pref- 
erable to  a  public  high  school." 

Upper  Iowa  University, — ^A  cooperative  system  between  colleges  and  public  high 
schools  is  best. 

From  these  statements  it  is  evident  that  opinion  varies  much 
among  the  colleges.  Five  recommend  outright  a  separate  C'own") 
practice  school.  Three  recommend  a  public  high  school  and  a  plan 
of  cooperation  between  college  and  high  school.  As  to  supervision, 
three  recommend  joint  supervision  by  department  of  education  and 
collegiate  departments  concerned. 


school." 


help. 


work. 


best.' 
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STATE  AGRICULTURAL  COLLEGES. 

Student  teaching  for  prospective  secondary  teachers. 


Names. 


Secondary  school 
used. 


Own.»  PubUc.» 


Number  of 
prospective 
teachers. 


Amount  of 
teaching 

done 
(semester 

hours). 


How  selected. 


Iowa  State  College  of  Agriculture  

Kansas  State  A^cultural  College. . . 

Michigan  Agricultural  College  

Mississippi  Agricultural  College  

Oklahoma  A^cultural  College  

Purdue  University  


50 
100 
40 
18 
10-20 

30 


2/3 


Elective. 
Do. 

By  heads  of  Dept. 

By  Dept.  of  Bduo.  and 
Dept.  in  college. 

Seniors  in  Dept.  of 
Educ 


Total..  . 
Average. 
Median.. 


248-258 
41-43 
40 


t  The  cross  (X)  means  yes.         '  Twelve  weeks.         >  One  to  three  weeks.         «  Varies. 

Mississippi  Agricultural  College  uses  the  subfreshman  class  for 
practice  teaching,  and  Oklahoma  Agricultural  College  uses  ''any 
opportiuiity  available/'  It  is  not  possible  to  generidize  as  to  the 
amount  of  teaching  done,  but  the  tendency  as  to  number  of  teachers 
seems  to  be  about  40  per  institution. 

The  work  is  supervised  as  follows:  Kansas  State  Agricultural 
College,  by  associate  professor  of  education;  Michigan,  by  heads  of 
departments  of  home  economics  and  agricultural  education;  Missis- 
sippi, by  professor  and  associate  professor  of  education  and  some- 
times by  head  of  department  concerned;  Purdue  University,  by 
superintendent  of  schools  and  professor  of  education. 

Two  suggestions  as  to  organization  come  from  these  colleges:  (1) 
All  concerned  with  this  work  should  be  trained  in  education  and  in 
their  special  subject;  (2)  the  practice  work  should  be  entirely  imder 
the  control  of  the  college. 

SUMMARIES  AND  CONCLUSIONS. 

Total  questioxmairee  sent  out   295 

Replies  received     182 

STATE  UNIVERSITIBS. 

State  universities  replying   30 

State  universities  not  giving  practice  teaching  for  secondary  teachers   10 

Percent  :   33.3 

State  universities  planning  to  give  such  work   6 

Percent   10.0 

State  universities  giving  such  work  now   20 

Per  cent   66. 6 

State  universities  using  own  secondary  schools   8 

Per  cent   26. 6 

State  universities  using  public  high  schools   11 

Per  cent   36. 6 

Average  number  of  student  teachers  each  year   32-34 
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Median  number  of  student  teachers  each  year   30 

Average  amount  of  teaching  in  semester  hours                                4  4/19-4  lS/19 

Median  amount  of  teaching  in  semester  hours   5 

NONSTATB  UNIVERSITIBS. 

Number  repljdng   13 

Use  own  high  school   2 

Use  public  high  school   11 

Average  number  of  teachers  each  year   ,41 

Median  number  of  teachers  each  year   30 

Average  amount  of  teaching  in  semester  hours   4-4. 8 

Median  amount  of  teaching  in  semester  hours   4. 55 

OTHER  UNIVERSITIES  AND  COLLEGES. 

Number  replying   133 

Number  using  own  high  school   46 

Per  cent   35 

Number  using  public  high  school  :   35 

Per  cent   27 

Average  number  of  teachers  each  year  (in  57  institutions)   12.  3 

Median  number  of  teachers  each  year  (in  57  institutions)   10 

Average  amount  of  teaching,  in  semester  hours  (in  31  institutions).   3. 06 

Median  amount  of  teaching,  in  semester  hours  (in  31  institutions)   2. 5 

STATE  AGRICULTURAL  COLLEGES. 

Number  repljdng   6 

Number  using  own  high  school   1 

Number  using  public  high  school   3 

Average  number  of  teachers  each  year   41-43 

Median  number  of  teachers  each  year   40 

Amount  of  teaching  done  varies  from  two-thirds  semester  hour  to  about 
three  semester  hours. 

GRAND  TOTALS. 

1.  Number  of  institutions  giviiig  practice  teaching  for  secondary  teachers.  119 

Per  cent  of  those  replying   90 

Per  cent  of  those  to  whom  questionnaires  were  sent   40 

2.  Number  of  institutions  using  own  high  schools   57 

Per  cent  of  those  replying   43 

Per  cent  of  those  to  whom  questionnaires  were  sent   20 

3.  Number  of  institutions  using  pubUc  high  school   60 

Per  cent  of  those  replying   45 

Per  cent  of  all  institutions  included   20 

4.  Average  number  of  student  teachers  each  year  (in  95  institutions)          19.  5-20. 5 

5.  Average  amount  of  teaching  done  by  student  teacher,  in  semester  hovm 

(in  74  institutions)   3.98 

METHODS  OP  SELECTING  STUDENT  TEACHERS. 

In  most  cases  it  is  evident  that  the  student  teachers  must  have 

had  certain  courses  in  educational  theory  and  in  the  subject  they 
will  teach  before  doing  this  teaching.  This  condition  seems  to  be 
quite  universal.  In  many  cases,  in  all  types  of  institutions,  the 
actual  selection  is  made  either  by  a  representative  of  the  department 

or  school  of  education,  or  by  such  reprcfsentative  and  persons  con- 
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nected  with  the  collegiate  department  concerned.  In  a  great  many 
places  it  is  elective;  in  others  it  is  required,  if  the  prospective  teacher 
desires  a  degree,  or  a  certain  type  of  teachers'  license,  or  both.  In 
some  places  where  cooperation  exists  between  the  institution  and  the 
public  high  school,  a  representative  of  the  public  high  school  shares 
in  the  selection  of  the  teacher.  In  no  case  is  it  evident  that  a  schol- 
arship standard  is  adhered  to  in  making  such  selection.  In  no  case 
is  it  evident  that  any  physical  or  moral  qualification  is  adhered  to 
in  selecting  these  teachers.  From  the  data  found  here  it  seems  evi- 
dent that  there  is  need  of  a  carefully  planned  system  of  selecting  the 
student  teachers. 

HOW  THE  STUDENT  TEACHING  IS  SUPERVISED. 

All  varieties  of  supervision  exist,  from  practically  little  or  no  super- 
vision to  close  and  careful  supervision.  Often  a  representative  of 
the  department  of  education  and  a  representative  of  the  collegiate 
department  concerned  do  this  work.  In  several  cases — ^20  in  num- 
ber— ^it  is  evident  that  the  staflF  of  the  department  or  school  of  educa- 
tion have  full  supervision  of  this  work.  The  typical  arrangement  is 
a  combination  of  a  representative  of  the  department  of  education 
with  some  other  person  or  persons.  There  are  about  50  examples  of 
this.  In  several  places  the  supervision  is  conducted  by  persons  who 
have  practically  no  connection  with  the  department  or  school  of  edu- 
cation. Practically  no  statements  are  made  as  to  how  this  work  is 
carried  out. 

THE  COST  OF  THE  USE  OF  THE  PUBLIC  HIGH  SCHOOL. 

With  reference  to  this  item,  the  following  conditions  exist:  (1)  In 
many  places  there  is  no  item  of  expense  for  this  service;  (2)  in  several 
instances  a  flat  fee  is  paid  the  public-school  authorities  for  this  service; 
(3)  in  some  institutions  the  service  rendered  by  the  student-teacher 
to  the  high  school  is  considered  a  return  for  the  privilege  of  practice 
teaching;  (4)  in  some  few  cases  the  student-teacher  receives  some  in- 
come for  the  service  rendered.  This  takes  the  form  of  payment  ot 
expenses,  car  fare,  or  the  regular  wages  of  a  substitute  teacher;  (5)  sev- 
eral institutions  grant  scholarships  in  return  for  this  privilege.  The 
most  typical  situation  is  one  in  which  no  cost  item  appears  and  in 
which  there  is  cooperative  effort  between  the  institution  and  the  pub- 
lic high  school. 

ADMINISTRATION  OF  PRACTICE  TEACHING  IN  LABORATORY  SCIENCES. 

In  most  institutions  no  practice  teaching  in  laboratory  sciences  is 
being  done.  Where  it  is,  one  of  two  plans  is  used.  In  one  the  stu- 
dent teacher  is  the  laboratory  assistant,  and  by  such  work  learns 
what  he  can  about  the  teaching  of  the  subject.   By  the  other  plan 
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the  student-teacher  is  given  actual  charge  of  the  work,  class  work  and 
laboratory  work,  under  supervision.  In  many  cases  this  work  is 
done  in  college  laboratories,  not  in  laboratories  designed  for  sec- 
ondary schools. 

SUGGESTIONS  FOB  ORGANIZATION  AND  ADMINISTRATION. 

The  suggestions  for  organization  and  administration  show  less 
unanimity  than  the  description  of  actual  conditions.  For  example, 
Beloit  champions  the  old  plan  of  the  student-teacher  teaching  tha 
class  of  which  he  or  she  is  a  member.  Others  flatly  declare  that 
student  teaching  under  actual  high-school  conditions  is  the  best. 
Still  others  insist  that  a  practice  school  shall  be  a  part  of  the  institu- 
tion, and  not  a  part  of  the  public-school  system.  The  majority  favor 
using  the  secondary  schools  for  this  purpose,  not  using  college  classes 
or  upper  grades.  A  few  favor  using  the  seventh  and  eighth  grades, 
as  well  as  a  high  school 


SOME  INTERRELATIONS  OF  DEPARTMENTS  OR  SCHOOLS 

OF  EDUCATION.^ 


By  W.  G.  Chajibers. 


This  study  was  based  on  returns  from  the  following  questionnaire: 

1.  Are  any  courses  offered  in  your  institution,  especially  for  teachers,  eitiier  in 
special  method  {e.  g.,  the  teaching  of  German),  at  in  special  subject  matter,  by  mem- 
bers of  other  faculties  than  yours?   If  so,  are  they — 

(a)  Listed  among  the  courses  of  your  school  only? 
(6)  Listed  among  the  courses  of  other  faculty  only? 
(c)  Listed  among  the  courses  of  both  Unities? 

2.  Do  you  control  such  courses  wholly  or  partially? 

3.  Are  they  given  only  at  your  request  or  independently  of  your  desires? 

4.  Are  teachers  giving  such  courses  considered  members  of  the  education  &culty? 
6.  Do  they  draw  any  portion  of  their  salary  from  your  budget? 

6.  Is  your  practice  teaching  ever  supervised  by  members  of  other  faculties,  t,  g., 
a  professor  of  Latin?  If  so — 

(a)  What  is  his  official  relation  to  your  faculty? 

(6)  Is  the  practice  teacher  more  directly  responsible  to  him  or  to  you? 

7.  What  do  you  consider  the  ideal  arrangement  of  these  relations? 

TABULATION  OF  REPLIES. 

Replies  were  received  from  34  institutions,  but  only  30  were  used 
in  the  following  tabulation: 

I.  (a)  Are  any  courses  offered  especially  for  teachers  either  in  special  method  or  in 
a  special  subject  matter,  by  members  of  other  faculties  than  the  education  ^ulty? 

Per 

Institutions,  cent. 


Yes   25  83.3 

No   4  13.3 

Course  listed  but  not  given   1        3. 3 

(6)  Such  courses  are  listed  in  the  bulletins — 

Of  education  department  only   3  10. 0 

Of  academic  department  only   5  16. 6 

Of  both  departments   16  53. 3 

No  replies  (or  no  separate  bulletins)   6  20. 0 

II.  How  are  such  courses  controlled? 

Wholly  by  the  education  faculty   2  6. 6 

Partially  by  the  education  faculty   16  53. 3 

Wholly  outside  the  education  faculty   8  26. 7 

No  replies   4  13.3 


1  This  and  the  papers  following  constitute  for  the  most  part  investigations  by  a  committee  of  the  col- 
lege teachers  of  education.   See  note  on  p.  7. 
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III.  Are  the  coursee  given  only  at  request  of  the  department  of  edu- 
cation or  independently  of  its  desires? 

Per 

Institutions,  cont. 


By  request  only   17  50. 7 

In  some  cases  by  request,  in  some  cases  independently   2  6. 6 

Without  any  request   G  20. 0 

No  reply  •   5  1G.7 

IV.  Are  the  teachers  giving  such  courses  considered  members  of  tho 
education  faculty? 

Yes   6  20.0 

No   15  50.0 

Planning  for  such  membership   1  3.3 

In  a  special  case  only   1  3.3 

Faculties  not  separate   2  6. 7 

No  reply   6  16.7 

Y.  Do  such  teachers  draw  any  part  of  their  salary  from  the  education 
budget? 

All  of  it   0  0.0 

Partially   4  13.3 

None  of  it   16  60 

Have  no  separate  budget   6  20 

No  reply   6  16.7. 

VI.  Is  practice  teaching  ever  supervised  by  members  of  other  fac- 
ulties? 

Yes   6  '  20 

No   20  2  66. 7 

No  practice  teaching.   4  13.3 


Of  the  6  institutions  which  have  practice  teaching  supervised  by 
an  academic  department,  5  have  given  the  supervisor  a  minor  position 
on  the  education  faculty;  in  the  other  he  has  no  connection  with 
the  faculty.  In  3  of  the  6  institutions  the  practice  teacher  is  chiefly 
responsible  to  some  member  of  the  education  faculty,  which  means 
that  supervision  is  a  cooperative  arrangement;  in  one  the  practice 
teacher  is  responsible  to  an  academic  department  for  scholarship 
(subject  matter)  and  special  method  and  to  the  education  depart- 
ment for  general  method;  in  another  he  is  responsible  to  an  academic 
department  for  subject  matter  and  special  method,  and  to  the  prin- 
cipal and  supervisors  of  the  training  school  for  discipline  and  per- 
sonality," and  in  the  last  he  is  responsible  to  an  academic  department 
fo!r  special  method  and  to  the  education  department  for  general 
method. 

It  appears,  therefore,  that  in  none  of  the  6  cases  reported  is  the 
supervision  more  than  equally  shared  with  an  academic  department. 

VII.  What  would  be  an  ideal  arrangement  in  view  of  these 
relations  ? 

The  data  submitted  under  this  head  do  not  lend  themselves  easily 
to  quantitative  tabulation.  Of  the  30  replies  tabidated,  5  made 
no  suggestions  whatever  under  this  topic;  9  suggested  the  plan 

1 23  per  cent  of  those  having  practice  teaching.       >  77  per  cent  of  those  havhig  practice  teaching. 
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under  which  their  several  institutions  were  working  as  the  best  plan 
for  them;  and  16  gave,  in  most  cases  very  briefly  suggestions  rep- 
resenting partial  or  complete  variation  from  their  respective  prac- 
tices. The  communication  rejected  from  the  above  summaries, 
because  the  institution  from  which  it  came  was  organized  independ- 
ently and  therefore  did  not  conform  to  the  conditions  being  investi- 
gated, contained  some  helpful  suggestions  which  are  included  here 
with  these  last  16. 

The  26  returns  which  gave  suggestions  as  to  an  ideal  adjustment 
of  the  relations  of  academic  and  professional  departments  for  courses 
in  special  method  and  for  supervision  of  teaching  fell  into  seven 
general  groups: 

1.  There  is,  first,  a  group  of  5  papers  which  do  not  suggest  any 
scheme  of  cooperation,  but  which  mention  some  general  principle 
important  in  the  operation  of  any  plan,  or  the  replies  of  which  are 
too  brief  or  indefinite  to  permit  of  classification.  AU  alike  suggest 
the  importance  of  control  by  the  department  of  education. 

2.  The  second  group  of  5  papers  favors  complete  independence  of 
the  education  faculty  in  aU  special  courses;  and  while  4  of  the  contrib- 
utors make  no  reference  to  supervision  of  teaching  it  is  safe  to 
assume  that  they  would  hmit  that  function  equally. 

3.  A  single  contributor,  after  describing  the  plan  in  his  own 
school  of  giving  all  courses  in  special  method  and  directing  the  work 
in  observation  (they  have  no  practice  teaching)  through  members 
of  the  education  faculty,  and  of  limiting  the  academic  departments 
to  coiirses  in  special  subject  matter,  concludes: 

''I  think  that  this  is  the  ideal  division  of  work,  except  for  the 
entire  lack  of  control  of  the  subject-matter  courses.*' 

4.  Three  others  describe  their  own  practice  of  arranging  with  the 
academic  departments  for  courses  in  special  method  and  subject 
matter  and  of  hmiting  their  supervision  wholly  to  their  own  faculty, 
and  express  themselves  as  satisfied  with  the  plan. 

5.  The  largest  group,  consisting  of  9  papers,  favor  cooperation 
with  academic  departments,  both  for  special  courses  and  for  super- 
vision, although,  in  a  majority  of  cases,  they  emphasize  the  necessity, 
of  special  educational  training  or  public  school  experience  on  the 
part  of  the  academic  cooperator. 

6.  One  institution  with  an  almost  complete  independent  organiza- 
tion submitted,  through  its  dean,  a  description  of  its  own  oi^anization 
and  declared  it  to  be  satisfactory.  This  plan  includes  courses  in 
special  methods  by  the  education  faculty  (while  also  accepting 
courses  offered  by  academic  departments)  and  supervision  by  mem- 
bers of  the  high-school  faculty  of  the  training  school. 

7.  Finally,  two  of  the  contributors  favor  placing  both  supervision 
and  special  methods  courses  in  charge  of  specially  qualified  teachers 
of  the  secondary  schools  in  which  the  practice  teaching  is  done. 
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SUMMARY  AND  CONCLUSIONS. 


In  spite  of  the  variety  of  opinion  which  is  shown  in  the  data  just 
reviewed  concerning  the  particular  scheme  of  cooperation  between 
academic  and  educational  departments  which  should  be  adopted, 
there  is  fair  unanimity  as  to*certain  principles  which  should  have 
recognition  in  any  plan  which  may  be  adopted.  Some  of  the  more 
important  principles  which  seem  to  have  general  acceptance  are  the 
following: 

1.  Some  form  of  cooperation  is  essential.  As  imiversities  are 
now  organized  a  department,  or  even  a  school,  of  education  can  not 
furnish  all  the  elements  which  are  essential  in  the  training  and  equip- 
ment of  a  teacher  for  secondary  or  higher  schools.  While  certain 
disadvantages  arise  out  of  this  dependence  on  other  departments, 
there  are  perhaps  greater  advantages  arising  out  of  the  more  general 
university  atmospheres,  out  of  the  wider  range  of  interests  and  the 
more  miscellaneous  personal  associations,  than  could  be  had  in  a 
more  narrowly  limited,  even  though  the  wholly  professional,  institu- 
tion such  as  a  State  teachers'  college. 

2.  All  courses,  instruments,  and  agencies  in  the  imiversities 
which  have  for  their  chief  purpose  the  instruction,  training,  or  equip- 
ment of  teachers  should  be  centralized  in  the  department  or  school 
of  education,  should  be  established  only  on  the  initiative  of  the  edu- 
cation faculty,  and  should  remain  wholly  under  its  control.  In  no 
other  way  can  eflGiciency  be  seciu'ed  or  wasteful  and  irritating  dupli- 
cation be  avoided.  In  no  other  way  can  a  professional  enthusiasm 
be  aroused  or  a  sense  of  professional  loyalty  be  developed.  No 
academic  department  should  have  the  right  to  announce  even  a  course 
in  subject  matter,  especiaUy  for  teachers,  without  first  consulting 
and  getting  the  approval  of  the  education  faculty.  This  faculty  has 
for  its  chief  function  the  promotion  of  the  interests  of  teachers,  and 
should,  therefore,  be  the  best  judge  of  the  fitness,  the  importance,  and 
the  need  of  proposed  courses  for  teachers.  Where  the  interdepart- 
mental relations  are  what  they  should  be,  the  education  faculty  will 
ordinarily  be  glad  to  get  as  inany  courses  of  special  subject  matter 
for  teachers  as  possible,  provided  they  are  adapted  to  their  end.  It 
would  follow,  also,  that  the  department  of  education  should  have 
the  right  to  suggest  changes  of  method  and  of  subject  matter  in 
these  special  courses  as  well  as  the  right  to  some  voice  in  the  selec- 
tion of  the  instructor  from  among  the  available  members  of  the 
academic  department  concerned. 

3.  Such  special  courses  should  be  annoimced  primarily  in  the 
bulletin  of  the  department  or  school  of  education,  and  if  annoimced 
elsewhere  should  be  specially  designated  as  given  in  or  for  the  depart- 
ment or  school  of  education. 
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4.  The  right  to  initiate  and  control  implies  also  the  obligation  to 
finance  a  course.  Therefore  all  teachers  of  courses  accepted  by  the 
education  faculty  and  announced  in  the  bulletin  as  especially  for 
teachers  should  draw  a  proportionate  share  of  their  salary  from  the 
education  budget.  This  arrangement  will  have  the  double  advantage 
of  (1)  giving  the  academic  instructor  a  sense  of  responsibility  to  the 
department  of  education  and  (2)  of  making  the  education  faculty 
reasonably  conservative  in  initiating  or  accepting  special  courses  for 
teachers. 

5.  Cooperation  with,  responsibihty  to,  and  the  receipt  of  salary 
from  the  department  of  education  should  imply  some  official  connec- 
tion with  that  faculty.  Just  how  close  that  connection  should  be — 
whether  it  should  constitute  full  membership,  with  the  right  to  vote 
on  all  matters  of  policy;  whether  it  should  grant  only  the  right  to 
discuss  and  recommend;  whether  it  should  limit  the  instructor  to  the 
right  to  attend  only  occasional  faculty  meetings  in  which  students' 
work  is  discussed;  or  whether  it  should  stop  short  with  the  privilege 
of  advising  students  personaUy  as  to  their  work  in  his  special  course — 
does  not  appear  from  the  data  submitted.  For  the  present,  there- 
fore, the  extent  of  the  participation  of  the  special  academic  instructor 
in  the  affairs  of  the  education  faculty  must  be  determined  by  local 
conditions. 

6.  Courses  in  special  method  should  be  in  the  same  hands  as 
the  supervision  of  practice  teaching.  The  intimate  interdependence 
of  special  method  and  practice  teaching  is  impUed  in  the  attitude  of 
three  of  the  groups  discussed  above,  viz:  (1)  Those  who  would  keep 
courses  in  method  and  supervision  of  teaching  wholly  within  the 
education  faculty,  (2)  those  who  would  secure  both  through  cooper- 
ation with  the  academic  departments  and  (3)  those  who  would  dele- 
gate both  functions  to  the  high-school  faculty  in  which  the  practice 
teaching  is  done.  Only  4  of  ^he  21  who  gave  constructive  sugges- 
tions imply  the  separation  of  supervision  and  special  method.  The 
essential  interdependence  of  these  two  important  aspects  of  teachers' 
training  seems  to  the  writer  almost  axiomatic,  whether  teaching  is 
to  be  regarded  as  the  application  of  the  principles  of  method,  or 
whether  special  method  is  to  be  regarded  as  the  organization  of  the 
experience  gained  in  teaching. 

Eliminating  the  suggestions  which  violate  any  of  the  above  prin- 
ciples, and  ignoring  certain  differences  as  to  minor  details,  we  may 
reduce  the  constructive  su^estions  of  our  contributors  to  three  dis- 
tinct schemes. 

1.  No  cooperation  whatever  with  academic  departments.  In  this 
scheme  the  academic  departments  give  only  the  academic  courses 
which  they  offer  for  students  of  all  departments  regardless  of  their 
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vocational  aiins;  while  all  special  courses  for  teachers  and  all  super- 
vision of  teaching  are  kept  within  the  education  faculty. 
The  advaatages  of  such  a  plan  are : 

(1)  Complete  control  of  all  ]^rofessional  work  and  the  opportunity 
to  develop  a  professional  consciousness  without  interference. 

(2)  Freedom  from  outgrown  academic  traditions  as  to  educational 
values  and  principles  of  method  which  eliminates  the  evil  of  conflict 
between  the  funaamental  principles  of  general  and  special  method, 
on  one  hand,  and  between  special  method  and  criticism  of  teaching, 
on  the  other  hand. 

The  objections  to  the  scheme  are  equally  obvious: 

(1)  Unless  the  education  faculty  includes  the  teachers  of  the  prac- 
tice school  there  is  the  objection: 

(a)  That  special  method  and  supervision  of  teaching  are  artificially 
separated  if  tne  latter  is  in  charge  of  the  practice  school  teachers,  or 

(ft)  TTiat  supervision  becomes  academic,  formal,  and  lacking  in 
dynamic  force  if  it  is  exercised  hj  the  education  faculty  alone. 

(2)  It  fails  to  get  any  cooperation  from  the  academic  departments 
which  through  lack  of  sympathy  keep  many  of  the  prospective  teach- 
ers majoring  with  them  out  of  the  department  of  education. 

2.  Cooperation  with  the  academic  departments  both  for  coiirses  in 
8]>ecial  method  and  for  supervision  of  teaching.  This  is  probably 
the  most  practical  of  all  the  schemes  proposed  for  the  present  con- 
ditions under  which  most  departments  of  education  are  compelled 
to  work. 

Its  advantages  are: 

(1)  It  secures  the  cooperation  of  the  academic  departments  (at 
least  theoretically)  and  forestalls  the  establishment  of  rival  courses. 

(2)  It  preserves  the  natural  interdependence  of  subject  matter  and 
method,  on  one  hand,  and  of  theory  and  practice,  on  the  other  hand. 

(3)  Experience  in  supervision  may  react  so  as  to  vitalize  the  con- 
tent and  improve  the  method  of  the  subject  matter  courses  in  the 
academic  departments. 

(4)  It  puts  the  education  facultv  in  a  position  to  appeal  for  con- 
cessions and  adjustments  for  which  it  could  not  otherwise  ask  with 
any  reason  or  hope  of  success. 

But  it  is  impossible  to  overlook  some  unmistakable  objections  to 
this  plan: 

(1)  It  is  rarely,  indeed,  that  the  holders  of  academic  chairs  have 
had  either  the  training  in  educational  theory  or  the  practical  expe- 
rience in  teachmg  in  efementary  or  secondary  schools  essential  in  the 
organization  of  a  course  in  special  method  or  in  constructive  criticism 
of  teaching. 

(2)  Extreme  specialization  in  advanced  subject  matter  is  likely  to 
have  given  the  academic  specialist  a  warped  perspective  in  the  de- 
termination of  relative  educational  values  of  subject  matter  within 
his  own  field,  for  purposes  of  secondary  or  elementary  education,  or 
as  between  his  subject  and  other  subjects  of  the  curriculum. 
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(3)  There  is  the  danger  that  the  best  qualified  members  of  the 
academic  department  will  be  more  interested  in  research  or  in  the 
advanced  courses  of  the  department  and  will  therefore  give  only  per- 
functory attention  to  the  education  courses,  or  worse  still,  intrust 
them  to  poorly  prepared  or  inexperienced  subordinates. 

3.  Both  the  courses  in  special  method  and  the  supervision  of  teach- 
ing conducted  by  heads  of  the  several  departments  of  the  school  in 
which  practice  teaching  is  done,  who  are  made  regular  members  of 
the  education  faculty.  This  involves  the  limitation  of  the  academic 
departments  to  subject  matter  courses  as  in  the  first  scheme  dis- 
cussed above,  but  it  differs  from  that  plan  in  the  utilization  of  the 
training  school  faculty  for  methods  courses  and  supervision.  There 
is  much  to  be  said  in  favor  of  this  plan,  especially  in  institutions 
which  have  well-organized  practice  schools  or  in  urban  communities 
which  can  afford  to  employ  well-trained  and  specially  qualified  teach- 
ers in  the  public  elementary  and  secondary  schools. 

In  favor  of  this  plan  are  the  following  considerations: 

(1)  It  has  both  the  advantages  claimed  for  the  first  of  the  three 
plans  under  consideration. 

(2)  It  insures  a  closer  organic  relation  between  the  courses  in 
general  educational  theory  and  the  actual  teaching  experience  of 
the  students  than  any  other  plan. 

(3)  It  avoids  the  danger  of  making  the  work  in  special  method 
formal  and  academic  and  insures  a  greater  concreteness  and  vit^ty 
through  closer  correlation  with  the  practice  work. 

(4)  It  avoids  the  three  objections  offered  to  the  plan  of  coopera- 
tion with  academic  departments. 

(5)  It  places  both  method  and  supervision  in  charge  of  teachers 
who  are  specialists  and  whose  main  mterests  lie  in  the  field  of  this 
work,  and  who  are  able  to  adapt  it  to  the  actual  conditions  and 
standards  under  which  teachers  must  actually  work  better  than  could 
anv  teacher  whose  interests  are  chiefly  academic  and  in  a  higher 
field.  That  is,  it  projects  the  preparatory  work  on  the  plane  and  in 
the  field  where  the  actual  professional  service  is  to  be  rendered  later. 

Some  of  the  weaknesses  of  this  plan  are  indicated  in  the  following 
poiats: 

(1)  It  fails  to  secure  the  cooperation  of  the  academic  depart- 
ments— an  objection  offered  to  the  first  plan  discussed. 

(2)  It  separates  the  special  method  from  the  advanced  subject 
matter  of  its  department  and  thus  is  deprived  of  the  advantage  of 
specialized  scholarships — unless,  of  course,  teachers  mav  be  secured 
for  the  supervision  work  who  have  specialized  in  the  academic  aspects 
of  the  work  as  well  as  in  education.  It  is  thus  open  to  the  criticism 
of  sacrificing  scholarship  to  professional  interests. 

(3)  The  employment  of  teachers  in  secondary  or  elementary  schools 
to  assist  in  the  work  of  preparing  teachers  in  university  de{)artment3 
has  the  appearance  of  lowering  the  standards  of  the  university.  The 
obvious  reply  is  that  these  teachers  must  meet  the  best  imiversity 
standards  as  to  training  and  experience;  an  ordinary  secondary 
teacher  could  no  more  do  this  work  than  he  could  occupy  a  um- 
^'^rsity  chair  of  physics  or  Greek. 
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EFFICIENCY. 

By  H.  G.  Childs. 


During  the  six  years  covered  by  this  investigation,  124  students 
have  completed  a  course  in  practice  teaching  in  the  Bloomington 
(Ind.)  High  School  under  the  supervision  of  critic  teachers  in  the 
departments  of  English,  history,  mathematics,  botany,  geography, 
and  zoology. 

During  ihe  first  three  years  of  this  period  the  course  was  com- 
pleted in  12  weeks.  Because  of  this,  three  separate  student  groups 
were  able  to  receive  training  during  any  year.  This  accounts  for  the 
relatively  large  enrollment  in  these  courses  for  these  years.  For  the 
past  four  years  the  work  has  been  carried  on  on  the  semester  basis. 

During  the  year  1913-14  practice  work  was  offered  in  but  one 
department,  history.  During  the  year  just  closed  practice  teaching 
has  been  offered  in  English,  history,  and  botany.  In  the  history 
department,  however,  the  critic  has  devoted  but  one-half  year  to  the 
work. 

The  table  following  indicates  the  distribution  of  practice  teachers 
by  departments: 

Numbers  by  depttrtmerUs* 


Date. 

English. 

History. 

Mathe- 
matics. 

Botany. 

Geogra- 
phy. 

Zoology. 

Total. 

13 

4 

7 

1 

0 

1 

26 
27 
23 
20 
19 
9 

16 

2 

7 

2 

0 

0 

11 

6 

2 

3 

1 

0 

1911-12  

9 

3 
3 

4 

4 

0 

0 

13 

2 

1 

0 

0 

W13-14  

0 

9 

0 

0 

0 

0 
0 

1914-15  

9 

4 

0 

2 

0 

15 

Total  

71 

35 

22 

13 

1 

1 

139 

PURPOSES  OF  THIS  STUDY. 

The  purposes  of  this  study  were  to  determine  (1)  the  valuation  the 
teachers  who  had  taken  the  practice  teaching  placed  upon  it  as  an 
aid  in  later  teaching;  (2)  the  estimate  city  superintendents  place 
upon  the  quality  of  teaching  done  by  our  practice  teachers  without 
previous  experience  during  their  first  year  in  the  public  schools  as 
eompared  with  other  teachers. 

102796^—17  3  33 
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VALUE  OP  PRAOnOE  TEACHING  AS  ESTIBCATED  BY  THE  TEAOHEBS. 

Letters  of  inquiry  were  sent  to  115  of  the  124  teachers  who  had 
completed  the  practice  course  up  to  June,  1914.  The  remaining  9 
could  not  be  located.  Eighty-one  replies  were  received,  and  6  letters 
were  returned  unclaimed.  The  remaining  28  either  did  not  care  to 
reply  or  neglected  to  do  so. 

The  81  replies  received  indicate  that  79  of  these  practice  teachers 
entered  the  teaching  profession  after  graduation  or  leaving  the  uni- 
versity. One  is  continuing  her  work  as  a  graduate  student  at  Indiana 
University,  and  one  married  shortly  after  completing  the  practice 
work. 

Of  the  79  who  entered  the  teaching  profession,  41  had  experience 
in  teaching  previous  to  their  practice  work  and  38  had  no  such  pre- 
vious experience. 

The  following  indicates  the  replies  of  these  79  teachers  to  item  (1) 
of  the  letter,  which  reads  as  follows:  ''Will  you  write  frankly  whether 
you  consider  the  course  in  practice  teaching  has  been  of  much, 
moderate,  or  little  benefit  to  you  as  a  teacher.'' 


TeaiM*9  etHmate, 


Much. 

Moderate. 

Uttle. 

ToUO. 

83 
80 

6 
3 

2 
0 

41 
31 

60 

8 

2 

7f 

Six  of  these  teachers  stated  that  this  course  was  the  most  valuable 
one  they  had  taken  in  the  imiversity.  Eight  others  spoke  in  extra- 
superlative  terms,  such  as:  "Very  much,"  "of  the  greatest  benefit," 
"invaluable,''  etc. 

From  the  above  it  is  apparent  that  the  testimony  of  the  teachers 
themselves  overwhelmingly  attests  the  value  of  practice  teaching. 

CX)MPARISONS  BY  SUPERINTENDENTS. 

To  secure  further  evidence  of  the  value  of  practice  teaching,  letters 
were  sent  to  superintendents  to  whom  our  practice  teachers  had  gone 
for  their  first  teaching  after  taking  the  practice  course.  As  it  seemed 
impossible  to  determine  whether  a  teacher's  success  was  due  to  his 
previous  teaching  experience  or  to  his  practice  work,  inquiries  were 
sent  out  regarding  only  those  teachers  with  no  previous  teaching 
record. 

In  the  letter  superintendents  were  asked  to  rate  teachers  on  their 
first  year's  work  as  '^superior,"  ''above  average,"  "average,"  ''below 
average,"  and  "unsatisfactory"  as  compared  with  all  other  teadiers 
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in  the  teaching  force  of  the  school,  and  abo  to  make  a  similar  com- 
parison of  the  teacher  in  question  with  other  inexperienced  teachers 
in  their  teaching  staff. 

Thirty-eight  teachers  without  previous  experience  replied  to  one 
inquiry.  In  nine  of  these  cases  the  superintendent  with  whom 
they  first  taught  could  not  be  located.  Twenty-nine  letters  were  sent 
to  superintendents  and  19  replies  were  received  indicating  the  follow- 
ing ratings: 

Superintendents*  ratings. 


Superior  

Above  avenge. 

Average  

Below  average.. 
Unsatlsfieu^y. 

Total  


This  tabulation  indicates  that  10  of  the  19  teachers  were 
decidedly  above  the  average  of  all  teachers  in  the  teaching  staff; 
17  of  the  19  were  equal  to  or  above  the  average  of  all;  but  2  were 
below  average,  and  none  were  reported  as  imsatisfactory.  The  com- 
parison with  other  teachers  with  no  previous  teaching  experience  is 
still  more  striking,  as  14  of  the  19  were  rated  decidedly  above  the 
average;  1  only  was  rated  as  below  average,  and  none  were  rated  as 
unsatisfactory. 

CONCLUSIONS. 

Although  our  data  are  too  meager  to  generalize  upon  too  broadly, 
the  above  facts  would  seem  to  warrant  the  conclusion  that  in  the 
judgment  of  superintendents  of  schools,  as  attested  by  their  ratings, 
one  semester  of  high-school  practice  teaching  imder  a  competent 
critic  produces  a  more  successful  teacher  than  does  the  two,  three, 
or  four  years  of  schoolroom  experience  of  the  teacher  not  so  trained. 

The  testimony  of  the  teachers  themselves  is  almost  unanimous  in 
favor  of  practice  teaching. 
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By  W.  S.  Gray. 


The  purpose  of  this  mvestigation  was  to  determine  the  efficiency 
of  pupils  who  had  been  taught  by  student  teachers  as  compared 
with  the  efficiency  of  public-school  pupils.  This  question  is  an  im- 
portant one,  because  the  efficiency  of  instruction  in  training  schools 
is  seriously  questioned  in  many  centers  where  practice-teaching 
facilities  are  desired.  In  order  to  secure  information  on  the  point  in 
question,  the  standing  of  training-school  pupils  was  compared  with 
the  standing  of  public-school  pupils  during  the  first  year  in  high 
school.  The  sources  of  data  were  the  records  of  1,500  pupils  entering 
high  school,  of  which  430  were  records  of  pupils  from  four  normal 
training  schools  of  Illinois  and  from  the  elementary  school  of  the 
University  of  Chicago,  and  1,070  were  records  of  public-school  pupils. 

The  initial  study  was  made  in  1913.  It  included  records  of  all 
pupils  entering  four  high  schools  in  September,  1911,  and  Septemb^, 
1912.  The  computations  were  based  on  the  average  records  of 
pupils  in  all  subj  ects  during  the  first  semester  in  high  school.  Records 
for  different  schools  were  not  combined  becSuse  of  differences  in 
school  conditions  and  methods  of  grading. 

Table  1  presents  the  results  in  summary  form.  The  letters  A,  B,  C, 
and  D  in  the  horizontal  row  at  the  top  of  the  table  refer  to  the  four 
high  schools.  N  refers  to  normal  training  school  pupils  and  P  to 
public-school  pupils.  The  numbers  in  parentheses  after  N  and  P 
refer  to  the  numbers  of  pupils  involved.  The  numbers  to  the  left  of 
the  table  refer  to  the  five  quintiles  into  which  the  records  of  schools 
A  and  B  were  divided.  The  letters  between  the  siunmaries  for 
school  B  and  school  C  refer  to  grades  given  to  pupils  in  schools  0  and 
D.  The  entries  in  the  table  give  the  percentages  of  training-echool 
pupils  and  public-school  pupils  in  each  group.  The  average  grades 
are  given  at  the  foot  of  the  table. 
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Table  1. — Sumrmry  of  records  of  pupils  in  four  high  schools. 


<4uinuies. 

A 

B 

N(29). 

P  (52). 

N  (83).  j  P  (113). 

1  

35 
24 
17 
24 
0 

11 

18 
22 
18 
31 

15 
22 
24 
20 
19 

23  . 

18 

19 

20 

20 

2  

3  

4  :  

5  

81 

71 

78.3 

78.7 

Greoes. 

C             1  D 

N  (73). 

P  (75). 

N  (19). 

P  (61)r 

A  

3 
23 
15 
23 
33 

3 

5 
24 
28 
24 
19 

0 

5 

42 

37 
16 
0 
0 

17 
41 
25 
17 
0 
0 

B  

c  :  

D  

E  

F  

D 

C 

B 

B 

The  table  shows  the  following  facts : 

(a)  Traming-school  pupils  are  superior  in  school  A,  as  shown  by  the 
averages  and  by  the  percentages  of  pupils  in  quintiles  1  and  2. 

(ft)  Public-school  pupils  are  slightly  superior  to  training-school 
pupils  in  school  B. 

(c)  Public-school  pupils  are  somewhat  superior  in  schools  C  and  D. 

(d)  Study  of  1913  reveals  distinct  superiority  of  training-school 
pupils  in  one  high  school  and  slight  superiority  of  public-school 
pupils  in  three  high  schools. 

Table  2  presents  separate  summaries  of  the  autumn,  winter,  and 
spring  term  records  of  a  class  entering  high  school  B  in  September, 
1915,  and  a  summary  of  the  autumn  term  records  of  a  class  entering 
the  same  high  school  in  September,  1916. 

Table  2. — Records  of  pupils  entering  high  school  B  in  September,  1915,  and  September, 

1916. 


Autumn,  1915. 

Winter,  1916-16. 

Spring,  1915-16. 

Autumn,  1916. 

Qaintiles. 

N(23). 

P(26). 

N  (20). 

r(26). 

N(20). 

P  (26). 

N(23). 

P  (39). 

1   

17 

23 

20 

19 

25 

16 

22 

18 

22 

19 

10 

27 

15 

24 

22 

20 

a 

17 

19 

25 

19 

15 

24 

26 

19 

4  

17 

23 

20 

19 

20 

20 

17 

20 

ft  

27 

16 

25 

16 

25 

16 

13 

23 

Average  

80 

81 

80 

82 

80 

81 

80 

79 

Table  3  presents  separate  summaries  of  the  first-semester  records 
in  high  schools  E  for  1915  and  1916.    The  records  are  summarized 
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in  terms  of  the  general  averages  and  of  the  grades  in  Englishy  algebra, 
and  general  science  for  1915,  and  in  terms  of  the  general  averages 
and  of  the  grades  in  English,  algebra,  and  ancient  history  for  1916. 


Tablb  ^.—Records  ofpupiU  in  high  school  Efor  1915  and  1916. 
IN  1915. 


Average. 

English. 

Algebra. 

Geaieral  scieiice. 

Quintiles. 

N  (10). 

P(28). 

N  (10). 

P(28). 

N  (10). 

P(28). 

N  (10). 

P(28). 

1 

30 

18 

20 

21 

30 

18 

40 

13 

2 

20 

18 

20 

18 

20 

18 

40 

9 

3.. 

20 

18 

20 

18 

30 

14 

10 

81 

4 

30 

18 

30 

18 

10 

25 

10 

26 

5 

0 

28 

10 

25 

10 

25 

0 

30 

Average  

85  1  82 

87 

86 

83 

80 

88 

81 

IN  1916. 


QolntUes. 

Average. 

English. 

Algebra. 

Ancient  history. 

N(22). 

P  (W). 

N(22). 

P  (19). 

N(22). 

P  (19). 

N(22). 

P  (19). 

2  

3  <  

4  

5  

9 
23 
18 
23 
27 

32 
16 
26 
16 
10 

14 
14 
27 
31 
14 

26 
26 
17 
5 
26 

14 
18 

23 
18 
27 

26 
21 
21 
21 
11 

18 
14 
18 
23 
27 

21 
21 
21 
tt 

11 

84 

86 

90 

92 

84 

87 

SS 

86 

Table  4,  presents  separate  summaries  of  the  records  of  pupils 
entering  high  school  C  in  September,  1916,  February,  1916,  and 
September,  1916. 

Tablb  4. — Records  of  pupils  entering  high  school  C  in  September,  1915  and  1916. 


Quintiles. 

September,  1915. 

February,  1916. 

September,  1916. 

N(13). 

P(12). 

N  (17). 

P  (10). 

N  (16). 

P(13V 

1  

31 

8 

35 

0 

12 

31 

2  

23 

17 

12 

30 

19 

23 

3  

16 

25 

12 

30 

12 

21 

4  

15 

25 

12 

30 

32 

8 

5  

15 

25 

29 

.  10 

25 

15 

Average  

86 

85 

86 

84 

86.5 

87 

Averages  of  three  entering  classes: 

46  normal-school  pupils   86 

35  public-school  pupils   86. 5 

25  tuition  pupils   86 

Tables  5,  6,  and  7  present  three  of  a  series  of  studies  which  has  been 
made  by  Principal  Johnson,  of  the  high  school  of  the  University  of 
Chicago,  to  determine  the  relative  standing  of  pupils  from  the  Uni- 
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▼ersitj  Ellementary  School  and  from  public  schools.  The  following 
quotation  explains  the  organization  of  the  table: 

It  is  obvious  that  if  the  pupils  from  the  elementary  school  were  in  all  respects  like 
those  from  other  schools,  a  certain  percentage  of  them  should  be  distributed  through 
each  quintile  in  each  of  the  subjects.  Thus,  since  there  are  213  taking  English  and 
69  of  tiiiem  come  Irom  the  elementary  school,  we  might  expect  32.4  per  cent  of  each 
quintile  to  be  from  the  elementary  school.  Table  5  shows  in  detail  how  far  the  facts 
depart  from  this  expectation.  In  the  first  column  of  figures  at  the  left  of  Table  5 
is  recorded  the  total  registration  in  each  subject.  In  the  second  column  the  number 
of  pupils  from  the  elementary  school  is  recorded.  In  the  third  column  is  shown  the 
percentage  of  University  Elementary  School  pupils  in  each  subject.  In  the  other 
coiimins  appear  the  variations  in  each  subject  from  tiiie  normal  or  expected  percent- 
age. In  the  first  and  second  quintiles  an  excess  represents  an  unfavorable  showing 
for  the  Utiiversity  Elementary  School,  while  a  deficiency  ( — )  represents  a  corre- 
sponding favorable  showing;  in  the  fourth  and  fifth  quintiles  an  excess  represents  a 
favorable  and  a  deficiency  an  unfavorable  showing. 


Tablb  b,— Averages  in  different  siibjecU /or  1910-11. 


Subjects. 

Total 
pupils. 

Univer- 
sity Ele- 
mentary 
School 
pupils. 

Per 
cent. 

Quintile. 

1 

2 

3 

4 

5 

BngUsh...  

liiSn  

MAthematics  

Design  

213 
164 
206 
144 
48 
201 

69 
59 
67 
27 
38 
65 

32.4 
36.0 
32.5 
18.8 
79.2 
32.3 

-18.4 

-n.8 

-18.2 

-  2.1 

-  6.5 

-  .6 

4.8 

-  2.7 
12.7 

-12.7 
7.3 

-  2.4 

11.8 
3.4 
6.5 
-9.0 
-1.4 
-2.3 

las 

15.5 
-6.7 
2.6 
9.7 
10.2 

-8.6 
-1.6 
5.0 
13.3 
-1.4 
-4.1 

976 

32.5 

33.3 

-10.3 

.9 

3.3 

6.6 

-  .1 

Tablb  6. — Averages  in  different  subjects  for  the  first  semester^  1913-14. 

Subjects. 

Total 
pupils. 

Univer- 
sity Ele- 
mentary 
School 
pupils. 

Per 
cent. 

Qulnttle. 

1 

2 

3 

4 

6 

English  

Total  

68 
48 
19 
27 
63 

34 
28 
14 
17 

31 

50.0 
34.2 
73.7 
63.0 
49.2 

-14.2 
-23.7 
-13.0 
-26.1 

14.3 
15.8 
26.3 
20.3 
10.7 

0.0 
85.8 

1.3 
17.0 
27.7 

-19.2 
12.5 
1.3 
3.0 
25.8 

Its 

-32.0 
-  7.0 
-23.0 
-15.9 

225 

124 

55.1 

-16.8 

8.7 

16.6 

3.0 

-12.2 

Table  7. — Averages  in  different  subjects  for  the  first  semester  ^  1914-15. 

Subjects. 

Total 
pupils. 

Univer- 
sity Ele- 
mentary 
School 
pupils. 

Per 
cent. 

Quintile. 

1 

2 

3 

4 

6 

Music.....  

Total  

74 

95 
56 
32 
93 
95 
93 

32 
44 
10 
23 
42 
44 
44 

43.2 
46.3 
18.2 
71.9 
45.2 
46.3 
47.2 

-  3.2 
1.0 

-  .1 
-29.0 

-  3.1 

-  4.2 
-20.9 

-36.6 

-  9.5 

-  1.0 
13.8 

-  8.4 
4.2 
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These  data  show  the  following  conditions: 

(1)  That  judging  upon  the  basis  of  the  standings  of  pupils,  the 
claim  made  that  the  effects  of  practice  teaching  on  pupils  taught  are 
injurious,  lacks  substantiation. 

(2)  That  judging  from  the  same  basis,  no  marked  advantage  accrued 
to  either  training  school  or  public  school  pupil.  That  is,  the  eflS- 
ciency  of  one  school  was  about  as  great  as  the  other. 

(3)  That  on  the  same  basis,  the  claims  of  superiority  made  by 
either  type  of  school  lack  confirmation. 


BRIEF  DESCRIPTIONS  OF  COMPLETELY  ORGANIZED 
SYSTEMS  OF  PRACTICE  TEACHING. 


The  plan  of  organizing  practice  teaching  varies  greatly  in  different 
colleges  and  universities  of  the  country.  Rather  detailed  descrip- 
tion of  the  plan  in  14  institutions  follows.  The  tendency  every- 
where is  to  make  provision  for  practice  teaching.  In  the  colleges 
of  agriculture  and  mechanic  arts  it  is  quite  common  to  make  use  of 
the  school  of  agriculture  of  secondary  grade  upon  the  campus.  This 
plan  is  followed  in  the  College  of  Agriculture,  University  of  Minne- 
sota. Regular  classes  in  the  school  of  agriculture  have  been  handled 
in  full  by  students  in  education  desiring  the  opportimity  for  practice 
teaching.  At  the  Kansas  State  Agricultural  College  the  school  of 
agriculture  contains  500  pupils,  the  principal  of  the  school  is  an 
associate  professor  in  the  department  of  education,  and  the  work  of 
the  school  is  used  regularly  for  observation  and  practice  teaching. 
At  the  Iowa  State  College  of  Agriculture  and  Mechanic  Arts,  most  of 
the  work  is  done  in  the  Ames  public  schools.  The  home  economics 
work  from  the  fifth  grade  through  the  second  year  high  school  is 
directly  in  chaise  of  the  critic  teachers  furnished  by  the  college  and 
the  teaching  is  done  by  senior  home  economics  students  who  are 
preparing  to  teach.  The  agriculture  in  the  Ames  high  school  is  also 
in  charge  of  an  assistant  professor  of  the  department  of  agricultural 
education  and  the  work  is  used  constantly  for  observation  and  prac- 
tice teaching  purposes.  The  director  of  practice  teaching  in  home 
economics  is  an  associate  professor  in  the  department  of  agricultural 
education.  Provision  is  being  made  for  observation  and  practice 
teaching  opportunities  on  the  campus  to  supplement  the  work  being 
done  in  the  public  schools. 

Southwestern  University,  Georgetown,  Tex,,  has  a  system  which 
includes  its  own  secondary  school.  It  serves  very  well  the  com- 
mimity  as  a  high-grade  secondary  school  and  the  college  as  a  labor- 
atory for  teacher  training.  The  school  has  been  a  source  of  revenue 
to  the  college,  a  possibility  in  such  communities.  The  management 
of  the  work  is  in  the  hands  of  the  professor  of  education. 

Brown  University  was  one  of  the  first  institutions,  if  not  the  first, 
to  place  practice  teaching  for  secondary  teachers  upon  a  graduate 
basis.  This  makes  possible  a  high-grade  type  of  training  quite 
impossible  in  institutions  in  which  this  is  a  part  of  the  undei^aduate 
work.    (See  bibliography.) 
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Harvard  TJnwersUy  has  developed  a  cooperative  system  in  which 
it  utilizes  the  public  schools.  A  high  grade  of  work  is  being  done, 
and  it  is  increasing  in  scope. 

Iowa  State  Tea^ihers  Cdlege  combines  its  training  school  with  the 
school  system  of  the  town,  and  the  town  school  in  one  district  thereby 
becomes  the  training  school.    This  is  a  possibility  in  any  community. 

Mami  Umveraity  has  developed  a  high  school  under  its  own  con- 
trol. The  attendance  is  growing.  The  supervision  of  the  practice 
work  is  excellent. 

OMo  State  University  has  developed  a  system  of  cooperation  with 
the  public  high  schools  of  the  city  of  Colxmibus,  Ohio.  It  also  util- 
izes some  of  the  high  schools  in  the  near-by  towns,  particularly  for 
practice  work  in  home  economics.  The  supervision  is  exercised 
jointly  by  the  regular  teachers  and  by  regular  supervisors  from  the 
staff  of  the  college  of  education.  The  work  is  developing  v^y  rap- 
idly, partly  as  a  result  of  recent  State  legislation  and  partly  because 
of  the  ability  of  the  college  to  provide  actual  high-6chool  facilities 
for  this  training. 

The  School  of  Education  of  Iowa  State  University  had,  xmtil  recently, 
an  organization  very  similar  to  that  utilized  by  the  school  of  educar 
tion  at  Indiana  University.  Now  a  complete  reorganization  is  in 
progress. 

The  detailed  statements  of  the  work  at  various  institutions  follow. 


Brown  nziivereity  began  the  work  in  practice  teaching  for  eecondary  school  teachers 
in  1895.  The  work  at  Brown  University  has  consequently  been  pioneer  work  and  has 
had  over  20  years  of  successful  operation.  During  these  years  many  modifications 
have  been  introduced,  but  the  fundamental  principles  adopted  in  the  beginning  aze 
still  maintained .  These  are : 

1.  Practice  teaching  should  be  open  only  to  graduate  students;  that  is,  students 
who  hold  a  bachelor's  degree.  This  rule  is  inflexible  and  has  never  been  broken. 
Brown  University  looks  askance  upon  the  custom  whidi  has  developed  of  including 
practice  teaching  and  extended  professional  preparation  as  part  of  the  four  years' 
work  for  the  first  college  degree  and  regards  it  as  a  lowering  of  standards. 

2.  Practice  teaching  should  be  under  actual  schoolroom  conditions.  Hence  Brown 
University  uses  for  its  practice  teaching  the  public  and  private  secondary  schools  of 
the  city  of  Providence  and  neighboring  cities  and  towns. 

3.  Practice  teaching  should  include  the  continuous  instruction  and  control  of  a 
class  for  a  long  period .  At  Brown  University  the  amount  of  practice  teaching  required 
varies  from  a  minimum  of  6  periods  a  week  to  15  periods  a  week  for  one  year.  Student 
teachers  teach  very  few  classes,  but  they  teach  them  continuously  for  a  semester  or 
a  year.  After  many  trials  it  has  been  foimd  best  to  limit  the  student  teachers  to  one 
or  two  subjects.  To  give  a  few  sporadic  lessons  before  a  class  is  one  thing;  to  teach  a 
subject  continuoTisIy  is  quite  another  matter. 

4.  Practice  teaching  must  be  under  the  continuous  direct  or  indirect  supervision 
of  an  experienced  teacher  who  knows  the  school,  the  class,  and  the  detailed  progress 
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«>f  the  subject  taught.  Hence  all  supervidiig  teachers  at  Brown  University  are  selected 
from  the  exx)erienced  teachers  of  the  schools.  Each  student  teacher  has  one  sui)er- 
vising  teacher  and  each  supervising  teacher  one  student  teacher.  The  work  is  strictly 
individual. 

5.  Practice  teaching  must  be  closely  correlated  with  the  imiversity  work.  At 
Brown  University  supervising  teachers  are  selected  by  the  university  and  paid  a  small 
remuneration.  Each  student  teacher  is  visited  once  a  week  by  the  professor  in  chaige 
of  the  practice  teaching  and  private  conferences  are  held.  He  also  meets  once  a  week 
in  a  general  conference  all  the  student  teachers.  Plan  books  for  the  past  week  are 
presented  and  discussed  and  later  returned  to  the  student  teachers.  Student  teachers 
are  at  the  same  time  pursuing  other  courses  (1)  in  education,  a  course  in  secondary 
education  and  a  seminar  in  current  educational  problems,  and  (2)  in  departments 
allied  with  the  subjects  they  are  teaching. 

Student  teachers  yrho  teach  more  than  five  periods  a  week  usually  receive  some 
remuneration  for  their  work  from  the  school.  In  the  case  of  the  dLty  of  Providence 
this  is  provided  for  by  an  agreement  between  the  university  and  the  city  of  Providence. 
In  other  cases  it  is  arranged  as  the  cases  arise.  Student  teachers  who  have  shown 
themselves  efficient  are  assigned  other  classes  under  supervision.  For  this  work  they 
receive  remuneration.  The  work  then  becomes  closely  similar  to  what  is  known  as 
"part-time  work  "  in  vocational  education. 

Graduate  students  who  are  admitted  to  the  practice  teaching  at  Brown  University 
usually  have  taken  as  undergraduates  four  semester  courses  in  education.  These 
courses  are:  History  of  education,  principles  of  educataoUi  educational  psychology^ 
and  general  method.  In  the  last  course  there  is  some  systematic  work  in  observatioai 
and  some  teaching  of  the  class  by  members  of  the  class;  for  this  last  purpose  the  class 
s  divided  into  sections  of  about  10  each. 

6.  The  last  principle  is  one  which  is  fundamental  and  appears  in  all  of  the  work. 
Practice  teaching  must  not  be  an  injury  to  the  school  or  to  the  pupiJ,  but  rather  a 
benefit.  Hence  the  student  teacher  is  called  upon  freely  to  assist  the  supervising 
teacher  or  the  principal  of  the  school  in  doing  a  limited  amount  of  clerical  work,  work 
with  individual  pupils,  or  other  work  which  can  be  assigned  with  profit  to  the  student 
teacher  and  to  the  school  alike.  The  student  teacher  becomes  to  all  intents  and  pm> 
poses  a  part  of  the  school  staff,  subject  to  regulations  as  other  teachers  and  worldng  as 
the  other  teachers  are  in  harmony  with  the  general  purposes  and  spirit  of  the  school.* 


Practice  teaching  is  a  reqiurement  for  practically  all  persons  who  are  candidates  for 
a  degree  in  education.  This  teaching  is  done,  in  most  cases,  in  the  University  High 
School,  an  integral  part  of  the  School  of  Education.  Some  other  teaching  facilities 
are  furnished  by  work  in  social  settlements  and  private  institutions.  The  University 
High  School  charges  a  tuition  fee  of  $200  a  year.  It  has  a  faculty  of  about  40  and  an 
enrollment  of  about  400  children.  In  the  high  school  the  practice  teachiog  is  most 
thoroughly  oiganized  in  mathematics,  history,  English,  science,  household  arts,  and 
home  economics.  The  school  furnishes  practice  teaching  facilities  in  practically  all 
subjects  of  the  secondary  ciirricuium.  It  is  distinctly  understood  that  this  high  school 
is  to  be  used  for  experimentation,  observation,  and  student  teaching  by  the  School  of 
Education.  The  fimctions  of  this  school  and  the  effect  of  the  work  on  its  pupils  are 
thus  described: 

The  University  High  School  aims  to  periorm  a  double  function.  For  its  pupils  it 
seeks  to  provide  the  oest  possible  opportunities  for  education  during  the  secondary 
period.   For  the  School  of  Education,  or  more  broadly  speaking,  for  the  University 
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of  Chicago,  it  serves  as  a  laboratory  for  the  solution  of  educational  problems.  That 
there  is  no  conflict  between  these  aims  the  experience  of  the  past  nine  years  has  made 
clear.  'Ihat  the  practical  demands  of  present  education  systems  are  not  ignored 
is  shown  by  the  fact  that  during  this  time  570  graduates  of  the  school  have  entered 
college  or  engineering  schools.  On  the  other  hand,  both  in  the  general  organization 
and  administration  of  the  school  and  in  the  matter  and  method  of  classroom  instruction, 
the  demands  of  the  best  educational  thought  and  scientific  advance  have  found 
expression.  A  school  whose  officers  and  teachers  are  students  of  the  educational 
problems  connected  with  their  work  is  likely  to  furnish  the  most  favorable  conditions 
for  the  development  and  training  of  its  pupils. — (High  School  Bulletin,  1913-14.) 
The  general  administration  of  the  work  is  shown  by  the  following  relations  : 


Requirement  for  graduatum. — ^Two  majors  of  practice  teaching  completed  with  grades 
of  C  or  better  are  required  by  the  faculty  in  all  undergraduate  courses.  Each  major 
must  include  at  least  50  hours  of  contact  with  the  children  in  the  classroom,  laboratory, 
or  field.  During  this  time  the  student  teacher  must  teach  at  least  15  lessons.  This 
is  a  minimum  requirement,  however,  and  where  it  is  possible  to  administer  it  the 
teaching  of  more  lessons  will  be  reqidred.  Ordinarily,  practice  teachers  in  the 
elementary  school  will  teach  from  30  to  40  lessons  in  each  major. 

Prerequisites  for  practice  teaching. — ^The  prerequisites  for  practice  teaddng  in  the 
high  school  are  as  follows: 

1.  General  Introduction  to  Education.  This  course  consists  of  a  series  of  lectures, 
readings,  and  discussions  introducing  the  students  to  the  general  problem  of  education 
and  to  the  best  sources  of  information  and  methods  that  lead  to  a  scientific  study  of 
them.  In  addition  to  the  work  outlined  above,  the  students  make  a  large  number  of 
visits  to  schools  in  order  to  make  a  careful  study  of  school  organization  and  daasroom 
practices.  The  results  of  these  observations  are  written  up  and  reported  in  class.  In 
this  way  the  inexperienced  teacher  secures  a  first  broad  outlook  on  problems  of  teaching. 

2.  Methods  of  Teaching  in  High  Schools.  This  course  is  designed  to  introduce 
prospective  high-school  teachers  to  the  specific  problems  which  they  will  have  to 
meet  in  connection  with  their  future  work.  The  course  deals  with  such  problems  as 
the  selection  and  arrangement  of  subject  matter;  the  routine  phases  of  school  keeping; 
methods  of  learning  involved  in  various  school  subjects,  with  corresponding  methods 
of  teaching;  methods  of  securing  interest  and  attention,  of  providing  for  individual 
differences,  and  of  organizing  supervised  study;  the  use  of  textbooks  and  conversa- 
tional methods;  the  planning  and  testing  of  teaching.  In  connection  with  the  study 
of  each  of  the  foregoing  topics,  a  series  of  classroom  observations  is  carried  on.  The 
class  and  the  instructor  visit  recitations  in  the  University  High  School  in  order  to 
S3cure  concrete  information  concerning  the  problem  under  consideration.  These 
observations  are  then  made  the  basis  for  class  discussions  in  the  lessons  which  follow. 
Plan  writing  is  emphasized.  As  nearly  as  possible,  the  student  is  introduced  to  all 
the  general  problems  which  underlie  expert  teaching. 

3.  A  Special-Methods  Course  in  the  Subject  to  be  Taught.  The  special-methods 
courses  deal  in  a  very  specific  way  with  the  problems  of  teaching  the  respective  sub- 
jects. In  addition  to  the  classroom  work,  directed  observation  has  been  introduced 
in  order  to  bring  the  student  in  as  close  touch  as  possible  with  the  work  of  the  class- 
room. Directed  observation  is  carried  on  in  the  special-methods  classes  in  English 
as  follows: 

To  each  class  in  English  in  the  University  High  School  is  assigned  one  student,  a 
college  senior,  from  the  special-methods  course.  This  student  participates  in  the  work 
of  the  high-school  class  in  two  ways:  First,  he  is  considered  a  member  of  the  class  in 
regular  standing,  being  called  upon  to  prepare  the  subject  matter  the  class  is  consider- 
ing, and  called  upon  to  recite  upon  that  subject  matter  as  is  any  other  member  of  the 
class;  second,  the  supervised  observer  becomes  an  apprentice,  working  in  the  actual 
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teaching  problems  of  the  class  under  the  personal  direction  of  the  high-school  instructor. 
From  time  to  time  he  is  assigned  duties,  like  the  reading  of  a  set  of  themes^  the  dis- 
cussion of  these  themes  in  class,  conducting  part  of  a  recitation  on  an  assigned  passage 
in  literature.  He  is  in  consultation  with  the  high-school  instructor  in  the  preparation 
of  plans,  and  has  unlimited  opportunity  to  see  the  inside  workings  of  classroom 
procedure. 

4.  A  general  average  of  "0"  or  better  in  all  academic  work  is  required  in  practice- 
teaching  courses.  Failure  to  use  good  oral  and  written  English  disqualifies  students 
from  continuation  in  practice-teaching  courses.  In  all  cases,  applicants  for  practice- 
teaching  privileges  in  the  high  school  must  have  qualifications  in  the  subject  to  be 
taught  satisfactory  to  the  department  which  is  concerned  in  the  College  of  Education. 


1.  Qeneral  purpose  and  characUr. — ^The  purposes  of  this  work  are  (a)  to  help  students 
to  appreciate  educational  theory  by  themselves  putting  it  into  practice,  and  (b)  to 
train  them  in  those  practical  adjustments  which  constitute  effective  teaching.  Gen- 
erally speaking,  the  sooner  a  student  teacher  can  be  prepared  to  do  some  effective 
teaching  the  better.  Observation  which  follows  some  attempt  at  teaching  is  more 
valuable  than  that  which  precedes  teaching. 

2.  Duties  of  student  teachers. — (a)  The  student  is  responsible  for  understanding  and 
appreciating  the  work  of  the  quarter  in  the  subject  assigned  for  practice  and  any  other 
phases  of  the  curriculum  of  the  school  or  the  work  of  the  grade  that  the  critic  teacher 
desires  to  take  up. 

(6)  The  student  is  responsible  from  the  beginning  for  participating  and  assisting  in 
the  activities  of  the  room,  e.  g.j  correcting  papers,  gathering  materials,  assisting  in- 
dividual pupils,  etc. 

(c)  As  a  rule  the  student  will  be  assigned  at  first  some  easy  subtopic  in  a  larger 
unit  and  allowed  to  teach  from  one  to  five  lessons,  thus  being  initiated  gradually  into 
the  work. 

(d)  The  number  of  periods  of  teaching  will  be  increased  as  the  student  becomes 
capable  of  assuming  them. 

(e)  Student  teachers  are  expected  to  attend  critic  meetings  which  are  arranged  by 
critic  teachers.   These  will  be  frequent  during  the  first  part  of  the  quarter. 

(/)  Student  teachers  should  get  ready  to  begin  teaching  as  soon  as  possible,  and  are 
held  strictly  accountable  for  expected  results. 

(g)  The  student  is  primarily  responsible  to  the  critic  teacher  in  whose  place  he 
teaches.  He  may  be  referred  to  the  appropriate  department  in  the  College  of  Educa- 
tion for  assistance  in  securing  the  material  needed  in  preparation  for  his  teaching. 
If  the  teaching  is  in  the  elementary  school,  the  student  is  also  responsible  to  the  super- 
visor in  whose  group  of  grades  he  teaches. 

3.  Reports  by  critic  teachers. — Reports  are  filed  with  the  dean  from  the  critic  teacher. 
These  reports  will  be  made  the  basis  not  only  for  credits  in  the  course  but  also  for 
later  recommendations  to  positions. 

The  points  outlined  below  are  considered  in  making  these  reports,  which  char- 
acterize very  definitely  and  in  detail  the  individuality  of  the  student  teacher.  This 
does  not  mean  that  the  critic  teacher  reports  on  each  point  in  every  case,  but  em- 
phasizes those  points  that  are  especially  significant  for  the  particular  student  teacher 
concerned.  The  critic  also  adds  comments  on  any  other  notable  aspects  of  the 
student's  work: 

(1)  Preparation  of  lessons. 

(2)  Skill  in  conducting  recitation. 

(3)  Ability  to  manage  children. 

(4)  Personal  fitness  for  teaching. 

(5)  General  rating  of  teacher. 


THE  CONDUCT  OP  PRACTICB  TEACHING. 


46 


PBACTICE  TEACHING. 


4.  Departmental  practices. — Tn  addition  to  the  general  regulations  outlined  aboY^ 
each  department  works  out  a  «eries  of  suggestions  and  devices  in  regard  to  practice 
teaching.  The  following  suggestions  have  been  worked  out  by  the  mathematics 
department  in  the  University  High  School: 

(a)  The  student's  work  is  of  the  following  types:  First,  active  teaching,  including 
work  with  individuals  who  need  special  assistance;  supervision  of  study  classes,  etc.; 
and  second,  routine  work,  such  as  calling  the  roll;  collecting  and  distributing  papers; 
reading  and  grading  reports,  examinations,  etc.;  supervising  examinations;  keeping 
records,  etc. 

(6)  It  is  aimed  to  start  the  student  in  his  work  as  soon  as  possible  in  order  to  give 
him  the  maximum  amount  of  time  for  developing  skill.  If  there  is  only  one  practice 
student  in  a  class,  that  student  may  teach  a  part  of  each  day;  if  there  are  several 
students,  it  is  not  possible  to  give  daily  opportunity  to  teach.  The  latter  situation 
rarely  arises. 

(r)  The  first  lesson  taught  is  usually  very  short,  about  10  minutes  in  length.  It 
may  be  the  development  of  a  theorem  or  a  formula.  Method,  aim,  and  the  time  limit 
are  usually  agreed  upon  beforehand  by  the  student  and  critic  teltcher.  After  the 
lesson  has  been  taught,  the  critic  teacher  meets  the  practice  student  to  emphasize 
the  strong  and  weak  points  of  the  student's  teaching  and  to  make  constmctiYe  sug- 
gestions where  help  is  needed. 

(d)  As  teaching  power  develops  the  duration  of  the  teaching  periods  is  lengthened 
and  the  student's  responsibilities  are  increased  along  all  lines.  As  soon  as  the  student 
shows  sufficient  power  he  is  given  charge  of  the  class  for  the  entire  class  period. 

TBA.CHBB8  COLLBOS,  COLUMBIA  UnIVBRSITY,  TTPBS  OP  PbAOHCAL  WoBK. 


Practical  work  in  various  forms  has  been  carried  on  by  Teachers  College  for  many 
years,  but  the  nature  of  the  work  has  changed  somewhat  in  recent  years,  owing  to  the 
different  opportunities  offered  in  the  secondary  field. 

The  types  of  practical  work  now  recognized  and  for  which  credit  is  allowed  in  the 
various  departments  are  the  following:  Supervised  observation,  supervised  teaching, 
training  in  supervision,  and  experimental  work. 


The  college  has  two  schools  of  observation — ^the  Horace  Mann  School  for  Boys  and 
the  Horace  Mann  School  for  Girls — which  are  always  open  to  students  of  special 
method  and  general  method  for  observation^  of  the  work  of  experienced  teachers.  In 
addition  to  these  schools  of  observation  the  students  visit  the  public  and  private 
schools  in  New  York  City  and  vicinity  where  almost  every  phase  of  educational 
work  may  be  fo^d. 


Having  no  high  school  of  its  own  for  supervised  teaching,  the  college  is  developing 
several  different  centers  of  activity  for  different  types  of  practical  work:  One  in  the 
high  schools  of  New  York  City;  a  second  in  a  group  of  suburban  communities  near 
New  York;  a  third  in  Y.  M.  C.  A.  schools,  night  schools,  settlement  classes,  etc. 

In  the  city  high-school  center  one  opportimity  for  practical  work  is  offered  through 
the  New  York  City  plan  of  using  teachers-in-training  in  high  schools.  This  privilege 
is  open  only  to  graduate  students  whose  academic  qualifications  in  their  several 
subjects  of  major  interest  meet  the  requirements  set  by  the  city.  Previous  experi- 
ence in  teaching  is  not  required,  but  eligibility  is  measiu^d  by  an  examination  given 
by  the  board  of  education.  Candidates  must  devote  to  the  work  at  least  half  of  each 
school  day  for  one  semester.  A  student  may  elect  to  do  practical  work  during  either 
or  both  semesters,  the  maximum  credit  for  which  is  a  half  course  each  half  year. 


By  RoifnETT  Stkybmb. 
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The  second  opportunity  for  practical  work  is  offered  by  a  system  of.  supervised 
observation  and  teaching  in  New  York  City  and  vicinity.  Graduate  students,  with 
or  without  experience,  who  seem  to  the  official  advisers  entirely  to  be  qualified  to 
undertake  work  of  this  nature,  may  be  reconunended  to  school  principals  to  do 
{tactical  work. 

The  suburban  group  is  composed  of  high  schools  in  near-by  towns  that  can  be 
reached  by  ferry  and  trolley  within  30  or  40  minutes.  By  arrangement  made  sep- 
arately by  the  boards  of  education  of  Leonia,  Gliffside,  and  Englewood,  N.  J.,  and 
the  dean  of  Teachers  College,  college  students  in  limited  numbers  are  permitted  to 
serve  as  apprentices  to  the  regular  teachers  for  periods  of  five  weeks  each,  rendering 
such  service  to  the  teacher  <^  class  as  the  teacher  directs.  During  the  five-week 
period  t>f  service  the  time  of  the  college  students  is  divided  substantially  as  follows: 

First  week:  Observaticm  of  class  teacher  and  pupils  in  order  to  become  acquainted 
with  individual  pupils  and  to  know  them  by  name,  to  become  f<^.mi1iftr  with  th? 
teacher's  methods  as  well  as  the  text-books  in  use,  and  to  study  the  children  in  the 
class  who  require  special  treatment. 

Second  week:  Generally  some  form  of  active  participation  in  the  work  of  the  class 
hour  is  pennitted,  including  the  following  phases  of  practical  work:  Correcting  papers 
and  holding  conferences  with  the  pupils  for  consideratiom  of  the  same;  tutoring 
pupils  who  for  one  reason  or  another  need  to  make  up  ground  lost;  gathering  and 
presenting  illustrative  material  for  class  use — ^material  that  is  available  in  the  libra- 
ries and  museums  of  Teachers  CoUege. 

Third  week:  If  the  general  attainment  of  the  student  teacher  warrants  it,  there  is 
some  teaching,  beginning  with  a  portion  of  a  class  period,  as,  for  example,  telling  a 
story  in  German  (last  10  minutes  of  the  hour);  developing  the  new  lesson;  presenting 
a  general  topic  in  history;  some  phases  of  oral  composition. 

Fourth  and  fifth  weeks:  Teaching,  under  supervision  of  the  teacher  and  the  college 
supervisors.  The  teacher  leaves  tiie  novice  with  the  entire  control  of  the  class  and 
the  discipline  for  intervals  of  time,  as  soon  as  it  seems  wise  to  do  so. 


In  the  School  of  Education  the  degree  of  B.  S.  or  B.  A.  from  an  accepted  college 
is  prerequisite;  in  the  School  of  Practical  Arts,  practical  work  is  given  to  seniois 
and  to  graduate  students.  The  professor  in  charge  of  the  subject  of  the  student's 
major  interest  must  also  be  satisfied,  before  recommending  the  student  for  practical 
work,  that  the  candidate  has  had,  or  is  taking,  suitable  work  in  the  general  field  of 
education  and  in  the  content  of  the  subject  the  student  is  preparing  to  teach.  The 
student  must  register  for  one  full  course  in  special  method,  one-half  course  in  gen- 
eral method,  one-half  course  in  supervised  observation  and  practice,  the  equivalent 
of  which  is  about  75  hotirs  of  the  student's  time  per  semester.  The  time  is  divided 
as  follows: 

Time  spent  in  practical  work,  I  hour  per  day  for  five  weeks — 25  hours. 

Hours  sp>ent  in  observation  in  other  schools  or  classrooms,  some  preceding  and  some 
following  the  p>eriod  of  student  apprenticeship  in  the  classroom — 20  hours. 

Conference  hour  with  supervisors,  1  per  week  for  all  practice  students,  meeting 
together^l5  horns. 

Preparation,  personal  conferences,  etc. — 15  hours  and  upward. 

All  inexperienced  students  are  required  to  do  practical  work  in  partial  fulfillment 
of  the  requirements  for  a  Teachers  College  diploma  as  teacher  of  a  special  subject.  The 
student  must,  however,  first  satisfy  the  professor  in  charge  of  his  major  subject  regarding 
his  intellectual,  physical,  and  social  fitness  for  teaching  before  he  is  recommended  for 
practical  work.  These  recommendations  are  made  to  the  professor  who  has  charge  of 
the  administration  and  supervision  of  practical  work.  When  a  student  is  assigned  to  a 
school  he  reports  to  the  principal  who  instructs  him  in  necessary  school  standards 
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and  routine  matters  to  enable  him  to  fit  into  the  school  life  without  friction.  The 
class  teacher  determines  the  nature  of  the  practical  work  and  the  amount  oi  actual 
teaching.  If  she  finds  the  class  work  suffers  in  any  way,  through  the  presence  of  the 
teacher  in  training,  she  is  at  liberty  to  remove  him,  or  to  delay  his  teaching,  or  to 
change  the  nature  of  his  work.  The  class  teacher  serves  as  adviser  and  friend. 
.  Practice  teachers  are  supervised  by  four  different  groups  of  experienced  people; 
first,  by  the  official  group  of  college  supervisorB;  second,  by  the  principal  of  the  school 
and  the  teachers,  whose  suggestions  and  criticisms  are  of  inestimable  value  to  the 
student  teachers;  third,  by  selected  students  of  experience,  who  are  candidates  for 
diplomas  as  principals  and  inspectors  of  high  schools;  fourth,  occasionally  by  professorB 
in  charge  of  the  student's  major  subjectr— the  subject  that  he  is  teaching. 

In  addition  to  this  personal  supervision,  all  practice  teachers  meet  with  the  college 
supervisors  for  one  hour  every  Friday  afternoon  in  the  semester  for  a  general  round- 
table  conference.  At  intervals  the  student  supervisors  are  called  upon  to  offer  criti- 
cism of  the  work  of  the  student  teachers,  after  which  there  is  discussion  of  the  nature 
of  their  supervision. 

m.  TRAINING  IN  SUPERVISION. 

This  field  of  practice  is  not  yet  fully  developed  but  wharever  practice  teachers  are 
at  work  there  are  excellent  opportunities  for  training  in  the  supervision  of  instruction. 
Each  classroom  may  thus  become  a  laboratory  for  two  typee  of  practical  work.  The 
pupils  are  in  no  way  molested  by  the  presence  <^  a  student  supervisor,  and  the  student 
teacher  is  benefited  by  having  his  work  analyzed  and  criticized  by  some  one  fn»n  the 
practical  field  who  is  somewhat  older  than  he  in  experience. 

IV.  EXPERIMENTAL  WORK. 

Occasional  opportimities  are  offered  for  experimentation  in  adapting  subject  matter 
to  the  needs  of  particular  groups  of  pupils  and  in  trying  out  methods  of  presenting 
subject  matter. 

llie  Speyer  School  (formerly  an  elementary  school  tar  experimentation  and  practice 
belonging  to  Teachers  College)  reop>ened  on  February  1,  1916,  as  a  city  public  school 
of  junior  hig^-school  grade.  Teachers  CoU^  serves  the  school  in  an  advisory  capacity 
and  is  planning  a  series  of  experiments  with  the  curriculum  and  with  methods  d 
teaching. 

Harvard  University. 
By  Romm  Stevkns  and  Alexander  Inous. 

I.  PRELDfilNART  STATEMENT. 

A.t  present,  courses  specifically  designed  to  train  secondary  school  teachers  are 
offered  to  seniors  and  graduate  students. 

n.  COURSES  FOR  THE  TRAINING  OF  SECONDARY  SCHOOL  TEACHERS  AT  PRESENT 

OFFERED. 

1.  No  student  is  admitted  to  apprentice  courses  in  secondary  school  teaching  unless 
he  has  taken  the  general  course  in  the  principles  of  secondary  education.  In  addition 
he  is  supposed  to  have  taken  courses  in  (a)  the  principles  of  education,  (6)  the  history 
of  education,  and  (c)  general  and  educational  psychology.  Further,  he  is  requir^ 
to  present  evidence  that  he  has  manifested  suficient  knowledge  of  the  subject  or  sub- 
jects which  he  intends  to  teach  in  the  secondary  school.  He  is  admitted  to  the  appren- 
tice teaching  course  at  the  option  of  the  instructor  in  charge  of  that  course  with  due 
reference  to  his  personality  and  other  qualifications. 

2.  The  course  in  the  principles  of  secondary  education  is  so  organized  that  during  the 
first  half  year  those  who  are  planning  to  enter  the  course  in  apprentice  teaching  make 
■ygtematlc  ch&erytJtim  ot  imrhmg  mtd  €lam  mta^ 
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the  -vicinity  of  the  university.  During  the  two  months  or  one  month  before  the  close 
of  the  first  semester  that  observation  is  made  in  the  class  which  the  student  will 
conduct  during  the  second  semester. 

8.  The  course  in  apprentice  teaching  comes  in  the  second  semester;  the  work  of 
the  course  consiste  primarily  of  actual  teaching  in  one  of  the  secondary  schools  in  the 
vicinity  of  the  university,  but  the  class  meets  twice  a  week  as  a  whole  for  the  discussion 
of  problems  and  principles  of  classroom  practice  definitely  connected  with  the  student's 
experience  in  his  practice  teaching.  Principles  of  method  are  considered  in  direct 
connection  with  practice,  so  that  theory  and  practice  may  be  closely  related. 

m.  THE  OPPORTUNITIBS  FOR  OBSERVATION  AND  APPRENTICE  TEACHING. 

1.  Ohservation, — Within  easy  reach  of  the  university  are  more  than  60  different  high 
schools  with  more  than  1,000  teachers  and  enrolling  more  than  20,000  secondary  school 
pupils.  These  high  schools  are  of  various  types.  All  are  open  to  observation  by  the 
students  of  the  university,  and  systematic  observation  is  required  of  prospective 
secondary  school  teachers  enrolled  in  the  division  of  education. 

2.  Apprentice  teaching. — ^At  present  contract  agreements  exist  between  the  univer- 
sity and  the  school  committees  of  nine  cities  within  easy  reach  of  the  university. 
Apprentice  teaching  is  provided  for  in  those  cities  by  these  formal  contracts.  The 
cities  thus  affiliated  with  the  university  are  Arlington,  Belmont,  Brookline,  Gam- 
bridge,  Lexington,  Medford,  Somerville,  Newton,  and  Watertown.  The  aggregate 
population  of  those  cities  is  about  350,000,  the  number  of  high  schools  14,  the  num- 
ber of  teachers  about  400,  and  the  number  of  pupils  in  the  secondary  schools  about 
10,000.  Thus  ample  opportunity  is  afforded  for  apprentice  teaching  in  some  of  the 
best  secondary  schools  of  the  country.  Further,  among  the  high  schools  involved 
are  manual  training  high  schools,  vocational  high  schools,  technical  high  schools, 
and  junior  high  schools.  Practically  all  high-school  courses  are  to  be  found  exempli- 
fied in  those  cities. 

3.  No  ''model "  school  is  conducted  under  the  auspices  of  the  division  of  education. 
In  any  case  it  is  probable  that  the  apprentice  teaching  would  by  preference  be  con- 
fined largely  to  the  public  schools.  The  division  emphasizes  particularly  the  value 
of  apprentice  teaching  under  conditions  as  normal  as  possible.  Further,  no  single 
secondary  school  of  the  size  desirable  for  model  schools  could  satisfactorily  provide 
for  all  the  students  preparing  for  positions  in  the  secondary  school. 


1.  In  accordance  with  the  agreements  made  between  the  university  and  the  school 
committees  of  the  cities  mentioned,  candidates  are  assigned  to  practice  teaching 
positions  in  the  various  cities  after  conference  with  the  school  authorities  who  have 
the  right  to  reject  any  candidate  for  satisfactory  reasons. 

2.  The  student  assigned  to  a  position  in  any  school,  after  a  period  of  partial  control 
and  responsibility,  assumes  full  responsibility  of  a  single  class  during  the  last  half  of 
the  school  year,  always  imder  the  supervision  and  control  of  the  teacher  assigned  for 
that  purpose.  His  period  of  seryice  lasts  for  about  18  weeks  and  the  number  of  periods 
which  he  teaches  varies  from  3  to  5  per  week  according  to  the  subject,  etc.  Thus  his 
classroom  experience  normally  varies  from  54  to  90  school  periods. 

3.  The  supervision  and  direction  of  the  work  of  the  apprentice  teacher  is  shared  by 
the  teacher  assigned  for  that  purpose  (usually  the  head  of  the  department  in  the  school), 
the  principal  of  the  school,  and  the  college  instructor  with  his  assistants.  By  far  the 
greatest  share  of  the  supervision  rests  with  the  teacher  who  is  constantly  in  charge  of 
the  student's  teaching. 
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y.  ADDITIONAL  PROVISIONS  FOB  OBSERVATION  AND  TBACHINq. 

1.  Airangements  have  recently  been  made  by  the  division  of  education  with  the 
Boston  school  committee  whereby  properly  qualified  students  may  act  as  aseostants  to 
teachers  in  the  high  schools  of  Boston,  assuming  partial  responsibility  for  a  given  class^ 

The  School  of  Education,  UNiVEBsmr  of  California.' 

The  school  of  education  al  the  University  of  California  has  a  cooperative  plan  with 
the  city  of  Oakland,  which  supplies  facilities  for  practice  teaching.  The  one  school 
utilized  is  a  six-year  high  school  beginning  its  work  at  the  sevenUi  grade  on  the  old 
plan  of  eight-four  years  in  grades  and  high  school.  The  university  agrees  to  pay 
sufficient  salaries  to  keep  the  per  capita  cost  of  the  school  down  to  that  for  the  entire 
city  system  of  Oakland. 

The  supervisory  staff  consists  of  a  member  of  the  faculty  of  the  school  of  education^ 
the  principal  of  the  high  school,  and  eight  head  teachers  who  are  also  supervisors. 

The  prerequisite  work  in  education  includes  the  following:  (1)  History  of  modem 
education,  or  history  of  American  education;  (2)  high-school  administration,  or  prin- 
ciples of  moral  education;  (3)  school  management  (may  parallel  practice  teaching). 

The  prospective  practice  teacher  makes  application  for  the  work  upon  a  blank  like 
that  following: 

[Front  of  card.] 

UNIVERSITY  OF  CALIFORNIA— SCHOOL  OF  EDUCATION. 
Application  for  Practice  Teaching — Education  201. 


 Semester,  191. . .  -191 .... 

Date  of  application  ,  191  

Name  

Residence  teaching  term   Phone  

Year  of  graduation  }l91   Degree  

Majore:  1  2   3  

Minors:  1   2  3  4  

Courses  in  philosophy  and  education  completed  previous  to  teaching  term: 

Courses  in  education  to  be  taken  simultaneously  with  the  practice  teaching: 


^  Photograph 
must  be  in 
before  assignment 
is  made. 


Other  courses  in  education  to  be  taken: 


Teaching  preferences: 

1  2  3  4. 

School  activities  you  could  supervise: 

[Back  of  oaxd:] 

Weekly  Program  for  This  Term. 


8.00 

9.00 

10.00 

11.00* 

1.00 

2.00 

S.00 

4.00 

1 

 (  

1  Data  furxMshed  by  ProL  W.  W.  Kemp  and  Prof,  G.  E.  Pu^ 
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If  poasible,  leave  two  consecutive,  free  hours  between  9  and  3  o'clock  throughout 
the  week. 

[To  be  flUed  in  by  the  instructor:] 

Assigned  to  SchooL 

Subject  hours  room  

Began  teaching   Finished  teaching  

Grade  in  instruction   Grade  in  discipline    

Remarks: 


'  The  application  having  been  filed,  the  previous  record  of  the  student  is  investigated . 
If  satisfactory,  he  la  assigned  for  observation  and  practice  to  one  of  the  department 
heads  in  the  high  school.  When  ready  to  teach,  he  takes  charge  of  the  class  for  the 
balance  of  the  semester. 

The  term  "practice  of  teaching"  is  used  to  include  lectures,  readings,  conferences, 
observation,  and  actual  teaching.  The  total  credit  is  4  hours.  At  the  university 
the  work  covers  the  following  items:  (1)  Lectures  and  reports;  (2)  term  plans  setting 
forth  the  work  to  be  accomplished;  (3)  lesson  plans  setting  forth  in  detail  the  aims, 
subject  matter,  and  methods  of  a  particular  lesson  or  lessons;  (4)  observations  and 
reports  on  observations;  (5)  conferences  on  lessons  taught  by  practice  teacher  and 
observed  by  the  instructor;  (6)  final  report  on  work  accomplished  and  rating  of 
pupils;  (7)  a  final  paper  exhibiting  the  candidate's  ability  to  set  forth  the  theoretical 
and  practical  aspects  of  a  particular  educational  problem.  The  work  at  the  high 
school  consists  of  observations,  conferences  with  supervisory  teachers,  and  actual 
teaching. 

School  of  Education,  Indiana  UNTVEEsrrY. 

Indiana  University,  like  Iowa  State  University,  is  located  in  a  small  city.  The 
organization  of  the  work  in  the  two  institutions  contains  certain  similaritiee,  which 
will  be  evident  from  the  description  of  the  work  at  Indiana. 

Bloomington,  Ind.,  the  seat  of  Indiana  University,  is  a  small  city  of  nearly  9,000 
population.  In  most  cities  of  this  size  the  high  school  faces  the  persistent  problem  of 
securing  high-grade  teachers  without  adequate  financial  resources  to  pay  salaries  large 
enough  to  attract  such  teachers.  At  Bloomington,  even  before  the  plan  was  in  use 
at  Iowa  State  University,  a  cooperative  plan  had  been  evolved  by  which  Indiana 
University  school  of  education  utilized  the  high  school  for  laboratory  purposes  in 
teacher  training  and  the  high  school  was  enabled  to  secure  very  high-grade  teachers. 
In  general,  the  plan  provides  that  the  head  of  a  high-school  department  (e.g.,  English) 
is  at  the  same  time  the  instructor  in  special  methods  in  his  specialty  in  the  school  of 
education,  and  at  the  same  time  the  supervisor  (critic  teacher)  of  practice  teaching  in 
that  subject.  It  is  believed  that  this  plan  of  close  cooperation  originated  at  Indiana 
University. 

All  of  the  practice  teaching  is  under  the  general  supervision  of  the  associate  professor 
of  secondary  education.  Before  a  student  is  assigned  to  teaching,  he  must  have  met 
the  following  prerequisites:  (1)  Completed  courses  in  principles  of  education  (3  hoius), 
secondary  education,  including  administration  and  principles  of  teaching  (4  hours) , 
special  methods  of  the  subject  to  be  taught  (2  hours);  (2)  must  have  college  credits  in 
the  subject  to  be  taught  amounting  to  20  semester  hours;  (3)  the  assignment  must 
have  the  sanction  of  the  collegiate  department  concerned  (e.  g.,  the  department  of 
English),  the  sanction  of  the  general  supervisor,  and  of  the  critic  teacher.  Presumably 
the  sanction  of  the  local  superintendent  of  schools  is  implied,  although  he  is  repre- 
sented in  the  critic  teacher.  By  such  a  plan  the  schools  are  protected  from  poorly 
prepared  apprentice  or  practice  teachers.  Content,  theory,  and  judgments  as  to  other 
phases  of  ability  have  been  given  consideration.  Further,  such  a  plan  guarantees 
continuity  in  the  training  of  the  teacher.  The  same  person  who  gives  the  course  in 
special  methods  supervises  the  actual  teaching.   (University  Catalogue,  1916-17.) 
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The  student  visits  the  class  for  several  days  before  he  is  allowed  to  take  charge  of 
the  class.  Meanwhile  the  regular  (critic)  teacher  is  doing  the  teaching.  When 
conditions  are  favorable  according  to  the  judgment  of  the  critic  teacher,  the  student 
takes  actual  charge  of  the  class.  The  period  of  teaching  is  usually  one  semester.  The 
number  of  periods  taught  per  week  is  usually  five .  Thus  an  equivalent  of  five  semester 
hours  of  practice  work  is  given  the  teacher. 

After  tilie  practice  teadier  has  taken  charge  of  the  class  the  supervisor  visits  the 
class  almost  daily  (or  the  first  few  weeks.  Later,  fewer  visits  are  made.  ''After 
every  visit  the  practice  teacher  receives  an  oral  or  written  criticism,  or  both.  The 
critic  supervises  the  teacher's  plans  and  outlines  and  holds  a  general  conference  with 
his  group  once  a  week.  Each  teacher  is  officially  rated  by  the  critic  three  times  a 
semester,  the  teacher  having  been  made  familiar  with  the  standards  used  at  the  begin- 
ning of  the  term  and  the  results  of  each  rating  being,  discussed  after  it  is  made.  Addi- 
tional ratings  are  made  just  before  the  close  of  the  term  by  the  high-school  principal 
and  the  professor  of  secondary  education  at  the  university." 

The  cost  of  the  cooperative  plan  consists  primarily  of  salary  expense.^  The  first 
year  the  supervisor  is  paid  $1,500,  and  annually  thereafter  $100  additional  to  the 
ynftximiiTn  of  $1 ,800.   The  dty  school  system  pays  60  per  cent. ' 


As  a  result  of  the  endowment  of  a  teachers'  college  at  Louisiana  State  University 
through  the  final  distribution  of  the  Peabody  fund,  that  institution  has  recently  organ- 
ized work  for  the  professional  training  of  high-school  teachers.  The  organization  in- 
cludes a  ''Demonstration  High  School"  on  the  campus  and  under  the  direct  control 
of  the  teachers'  coll^.  Pupils  are  admitted  to  the  eighth,  ninth,  tenth,  and  eleventh 
grades.   Two  fees,  which  total  $10,  are  charged  to  pupils  attending  this  school. 

Though  the  school  is  named  the  Demonstration  High  School,  it  includes  practice 
teaching.  The  prerequisite  work  for  practice  teaching  is  as  follows:  (1)  18  semester 
hours  in  a  major  subject  and  "12  semester  hours  in  two  allied  minors;"  (2)  6  hours  of 
educational  psychology;  (3)  6  hours  in  high-school  management  and  instruction; 
(4)  observation  of  teaching  with  three;  (5)  3  hours  of  special  method  given  by  a  selected 
instructor  in  the  r^jular  academic  department;  after  this  work  the  student  is  admitted 
to  practice  teaching.  About  2  semester  hours  of  actual  class  teaching  is  done,  and 
about  1  semester  hour  of  observations  and  conferences  parallel  with  the  teaching. 
Each  teacher  keeps  a  detailed  record  of  his  work,  which  record  is  open  to  the  inspec- 
tion of  the  supervisory  force. 

The  supervision  of  the  teaching  is  exercised  jointly  by  the  dean  of  teachers'  college, 
the  professor  of  educational  psychology,  and  the  principal  of  the  high  school. 

About  30  student  teachers  per  year  are  completing  this  work  of  practice  teaching. 
Interest  in  this  type  of  work  is  increasing.  It  is  not  possible  to  give  any  careful  esti- 
mate of  the  cost,  because  of  the  shortness  of  time  during  which  the  practice  teaching 
.  has  been  in  progress.  The  attitude  of  the  pupils  and  the  attitude  of  the  patrons  are 
very  good  toward  the  school.' 


Practice  teaching  for  students  in  the  college  of  education  was  begun  in  the  fall  ol 
1908.  The  work  was  done  in  a  six-year  secondary  school  maintained  by  the  college  on 
the  campus  of  the  university. 


1  Edacational  Konographs,  Society  of  College  Teachers  of  Edoeatlon,  No.  VH,  p.  41. 
>  Data  furnished  by  Dean  D.  T.  Powers. 
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In  4ie^  of  1914  the  work  was  reoxiganized.  The  university  high  school  was  moved 
into  a  new  building  especially  provided  and  equipped  for  it  and  for  the  college  of  edu- 
cation. On  account  of  limited  funds,  only  the  last  four  years  of  high-school  work  were 
continued. 


Admission  to  the  university  high  school  is  limited  by  the  following  conditions: 

1.  The  applicant  must  not  be  over  20  years  of  age  at  the  time  of  applying. 

2.  The  applicant  must  not  be  a  student  at  any  other  institution  or  in  any  other  de- 
partment of  the  university  at  the  time  when  in  attendance  at  the  high  school. 

3.  The  applicant  must  present  records  of  scholarship  which  show  clearly  that  he  has 
not  done  imsatisfactory  work  in  another  institution. 

4.  The  applicant  must  present  satisfactory  credentiab  with  respect  to  his  character 
and  previous  conduct. 

6.  The  \miversity  high  school  will  not  enroll  more  than  150  pupils  at  any  one  time 
during  the  year  1916-17. 

In  choosing  the  instructors  for  this  high  school  a  combination  of  three  qualities  is 
sought  in  each  iudividual  appointed.   These  qualities  are: 

First.  Excellence  of  scholarship  in  the  field  which  one's  particular  branch  or 
branches  represent. 

Second.  Excellence  of  method  as  a  high-school  teacher. 

Third.  Excellence  in  professional  interest  and  ability.  The  individual  mxist  have 
shown  the  proper  attitude  toward  the  modem  problems  of  education  and  must  possess 
a  high  order  of  constructive  critical  ability  of  high-school  teaching. 

The  college  of  education  believes  that  a  high  school  well  organized,  well  taught, 
and  well  administered  is  a  prime  essential  to  practice  teaching. 


A  legislative  enactment  of  1913  and  subsequent  interpretation  of  the  same  by  the 
State  department  of  education  requires  every  college  and  university  graduate  to 
pursue  at  least  a  semester  of  observation  and  practice  teaching  before  being  eligible 
to  teach  in  any  public  school  of  Minnesota.  This  ruling  resulted  in  a  larger  enroll- 
ment in  practice  teaching  than  could  be  assigned  to  such  work  in  the  university 
high  school.  Through  the  cordial  cooperation  of  the  Minneapolis  public  schools, 
arrangements  were  made  whereby  university  students  were  assigned  to  practice 
teaching  in  the  city  schools.  In  1914-15  this  work  was  done  in  the  various  city  high 
schools  and  to  a  limited  extent  in  the  seventh  and  eigth  years  in  departmental  class 
work.  During  1915-16  the  assignments  have  been  limited  to  high  schools,  except  in 
a  very  few  cases,  such  for  example  as  a  beginning  German  class  in  an  eighth  grade. 

1.  Prerequisites. — ^The  college  of  education  believes  that  scholarship  in  the  chosen 
field  is  the  first  essential  to  success  in  teaching.  It  therefore  insists  that  no  student 
in  the  university  shall  be  allowed  to  enroll  as  a  practice  teacher,  unless  the  depart- 
ment in  whose  field  he  wishes  to  teach  recommends  him. 

'  In  addition  to  scholarship,  certain  professional  requirements  are  made.  The  ruling 
of  the  State  department,  above  referred  to,  requires  12  semester  hours  of  work  in  edu- 
cation in  addition  to  practice  teaching,  and  stipulates  that  at  least  3  of  these  hours 
must  consist  of  two  courses  in  special  method.  The  college  insists  that  a  special 
method  course  covering  the  subject  which  the  student  wishes  to  teach  be  pursued 
before  the  practice  teaching  is  b^un.  Since  students  are  seniors  when  they  do  prac- 
tice teaching,  and  since  the  college  requires  15  hours  in  education  exclusiye  of  general 
psychology,  almost  all  have  completed  twelve  hom^  in  education,  including  general 
psychology,  before  practice  teaching  is  begun. 

2.  Content  of  course. — ^What  does  the  course  entitled  "Practice  teaching"  include 
in  Minnesota?  At  least  three  things — (1)  directed  observation  and  (2)  actual  teach- 
ing (3)  under  supervision.  For  the  present  at  least  it  seems  highly  advantageous  for 


THE  UNIVERSmr  mOH  SCHOOL. 


COOPERATION  WIFH  CITY  SCHOOLS. 


54 


PEACTICE  TEACHING. 


Qtudente  to  spend  from  a  week  to  10  days  or  even  two  weeks  in  carefully  directed, 
well-digested  observation  before  they  themselves  begin  to  teach.  The  first  lesson 
plans  some  make  are  the  plans  of  the  work  in  the  recitations  obsoved.  The  student 
begins  teaching  only  after  the  critic  is  reasonably  certain  that  the  student  has  in 
mind  clearly  the  object  to  be  attained,  and  has  presented  a  satisfactory  plan  of  execu- 
tion. 

Again  referring  to  the  State  ruling,  it  is  supposed  that  each  person,  during  the  sem- 
ester that  he  pursues  the  course  in  practice  teaching,  will  conduct  at  least  36  reci- 
tations, or  perform  work  equivalent  thereto. 

From  the  beginning  there  has  been  no  real  difficulty  in  supervising  the  work  of 
the  students  practicing  in  the  university  high  school.  There  is  no  high-school  class 
not  directly  in  charge  of  a  regular  high-school  instructor.  This  instructor  is  in  most 
cases  the  critic  of  the  practice  students  working  with  her  class.  Pmonal  interviews 
and  group  meetings,  formal  and  informal,  are  easily  arranged  between  the  critic  and 
her  students. 

The  present  plan  gives  to  each  critic  in  the  university  high  school  the  supervision 
of  all  students  doing  practice  teaching  in  her  department,  whether  these  students 
are  assigned  to  the  university  high  school  or  to  city  high  schools.  The  critic  visits 
each  student  as  often  as  her  time  will  permit.  So.  far  this  task  has  not  been  so  great 
but  what  each  critic  has  been  able  to  check  the  work  of  each  student  frequently  and 
closely. 

3.  Practice  teachers*  meeHngs. — Supervision  includes,  besides  visitation,  group 
meetings  held  regularly.  At  these  meetings  the  critic  takes  up  with  her  students 
such  matters  as  her  judgment  selects.  In  addition  to  the  group  critic  meetings  there 
are  two  general  meetings  of  all  practice  teachers  each  month.  ILere  are  presented 
facts  of  general  professional  importance.  Coherence,  clarity,  and  lack  of  repetition 
throughout  the  work  are  gained  through  frequent  conferences  among  the  members  of 
the  faculty  of  the  university  high  school. 

4.  Checking  remits. — ^The  greatest  weakness  of  methods  and  courses  for  training 
secondary  school  teachers  up  to  date  has  been  the  failure,  to  integrate  this  training 
with  later  a<^tual  practice.  Standards,  methods,  and  substance  have  been  too  far 
academically  determined.  The  individual  therefore  found  certain  readjustments 
necessary  when  confronted  by  the  actual  problems  of  his  later  experience.  Colleges 
of  education  stand  in  danger  of  becoming  academic  in  training  teachers  for  high  schooL 

The  coU^  of  education  seeks  to  prevent  this  condition  in  three  different  ways: 

First.  It  refuses  to  give  a  coll^  grade  in  practice  teaching  to  any  one  who  for  any 
reason  shows  that  he  can  not  teach  high-school  classes. 

Second.  The  scale  of  rating  by  which  practice  teachers  and  practice  teaching  are 
to  be  judged  is  being  made  on  the  base  of  factors  that  appear  during  practice  which 
count  most  for  later  success  or  failure.  The  scale  of  rating  is  by  no  means  completed 
as  yet.  It  is  barely  begun.  Whether  it  will  ever  be  so  far  completed  as  to  stand  without 
change  is  a  question.  It  will  approach  completion  only  through  several  years  of  close 
study  of  the  product  which  the  college  puts  into  teaching. 

Third.  This  study  will  be  accomplished  through  field  checking.  This  checking 
has  begun  in  a  modest  way.  It  seeks  information  from  two  sources — from  the  graduate 
of  the  coU^  and  from  the  supervisor  of  that  graduate. 

5.  Teaching  assistants  in  public  schools. — ^The  college  of  education  in  cooperation 
with  the  Minneapolis  public  schools  has  adopted  a  plan  which  provides  for  employing 
in  the  high  schools  a  certain  number  of  university  graduates  to  be  known  as  teaching 
assistants.  The  adoption  of  this  plan  is  in  essence  the  establishment  in  the  Minne- 
apolis public  schools  of  a  certain  number  of  teching  fellowships  for  graduate  students. 
These  teaching  assistants  receive  compensation  for  their  work  in  the  school  propor- 
tionate to  the  amount  of  time  devoted  to  teaching;  $300  for  the  first  year,  $400  for 
the  second  year. 
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For  each  asaistant  a  definite  couse,  combining  graduate  professional  study  and 
teaching  experience  is  outlined.  Although  the  plan  provides  an  abundance  of  teach- 
ing experience,  the  greater  emphasis  is  thrown  upon  advanced  professional  training. 

Teaching  assistants  are  on  duty  at  the  schools  from  8.30  until  12.15.  Their  work  is 
divided  between  teaching  and  assisting.  During  their  first  year  they  do  not  instruct 
more  than  two  classes  per  day,  that  is,  one-third  of  a  regular  teacher's  teaching  period. 
If  they  continue  a  second  year,  the  portion  of  their  time  devoted  to  class  instruction 
may  be  increased  to  three  periods  per  day.  Their  work  as  teaching  assistants  is  limited 
to  the  hours  during  which  they  are  on  duty  in  the  schools,  and  no  additional  work 
other  than  preparation  for  teaching  their  regular  classes  is  required  of  them  outside 
of  the  above  set  schedule  of  hours.  ^ 


The  school  of  education  maintains  a  high  school  which  serves  largely  as  a  practice 
school  and  an  elementary  school  which  serves  largely  for  observation  purposes.  The 
high  school  enrolls  approximately  150  students  each  year.  The  elementary  school  is 
limited  to  approximately  100  pupils.  The  professor  of  school  supervision  in  the  school 
of  education  is  superinftendent  of  both  these  schools.  The  high  school  has  a  principal 
devoting  his  full  time  to  administrative  and  supervisory  work,  also  a  lady  associate 
principal  whose  work  is  largely  supervisory,  but  administrative  in  being  in  immediate 
charge  of  the  girls  of  the  school.  In  addition  to  the  supervisory  work  of  the  superin- 
tendent and  these  two  principals,  there  are  a  number  of  so-called  teaching  supervisors, 
varying  from  year  to  year.  These  supervisors  are  usually  graduate  students  with  a 
successful  public-school  experience,  academic  training  in  their  own  special  subjects, 
and  professional  training  in  the  school  of  education.  These  supervisors  spend  approxi- 
mately one-half  their  time  in  the  interests  of  the  high-school  work.  They  do  some 
regular  teaching  and  supervise  practice  teachers  in  their  own  departments. 

In  the  elementary  school  there  are  five  regular  teachers,  including  one  who  serves 
as  principal.  All  of  the  teaching  is  done  by  these  regular  teachers. 

The  students  in  the  school  of  education  undertake  practice  teaching  in  their  eemor 
year.  They  are  expected  to  have  already  had  considerable  academic  work  in  their 
own  subject,  also  professional  courses  in  educational  psychology,  theory  of  teaching, 
and  the  teaching  of  their  own  subject.  However,  these  courses  are  not  strictly  pre- 
requisiteB,  and  many  such  students  take  these  courses  parallel  with  practice  teaching. 
These  practice  teachers  devote  one  hour  each  day  throughout  the  year  to  the  teaching 
of  their  own  subject.  Preparation  for  such  practice  teaching  requires  from  one  to 
two  hours  or  more  for  each  hour  of  class  work.  These  practice  teachers  are  under  the 
immediate  supervision  of  the  teaching  supervisors  and  the  superintendent.  A  meet- 
ing of  these  teachers  is  held  once  each  week  for  instruction  on  general  methods  of  the 
school  and  problems  which  are  of  common  interest.  At  this  time  also  teaching  super- 
visors meet  their  groups  of  teachers  for  special  problems. 


Education  in  this  institution  is  the  work  of  a  departmei^t  of  a  small  college.  The 
practice  teaching  done  at  this  institution,  as  well  as  all  work  done  in  education,  is  in 
its  beginning  stages.  At  present  all  facilitiee  for  practice  teaching  are  those  of  the 
subfreshmen  classes.  The  following  secondary  subjects  are  included  in  this  work: 
Latin  (4  years);  English  (2  years);  mathematics  (3  years);  physics  (1  year);  history 
(1  year);  German  (1  year).  This  group  of  students  meets  in  college  classrooms  and 
has  the  use  of  all  collie  facilities  as  other  students. 


UNivERsrrY  OP  Missouri. 
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5.  Elementary  functions  of  a  complex  variable:  Simple  algebraic  functifms;  drcolar 
and  logarithmic  functions. 


6.  Theory  of  analytic functioru:  Properties  of  the  integral        di.   Series  of  Taylor 


and  of  Laurent.  Poles,  essentially  singular  points,  residues.  Reduction  of  the 
hyperelliptic  integrals. 

7.  Differential  equations  of  the  first  order:  General  solutions,  particular  solutions, 
singular  solutions.  Simple  types  of  integrable  equations.  Integrating  fttctor. 
Theorem  of  Briot  and  Bouquet  on  the  existence  of  the  solutions  in  the  cases  where 
the  known  fimctions  are  analytic. 

8.  Differential  equations  and  systems  of  equations  of  any  order:  General  solution, 
particular  solutions,  first  solutions.  Simple  types  of  integrable  equations.  Linear 
equations. 

9.  Integration  of  linear  partial  differential  equations  of  the  first  order. 

10.  Integration  of  differential  equations  {partial  or  total)  of  the  first  order. 


11.  Statics:  Composition  of  forces  applied  at  a  point.  Attraction  of  a  spherical 
homogeneous  shell  at  an  exterior  or  interior  point.  Elementary  properties  of  poten- 
tial. Reduction  of  forces  appUed  to  a  solid  body.  Conditions  of  equilibrium  of  a 
solid  body.  Applications  to  simple  machines.  Funicular  polygon.  Suspensicm 
bridges.   Catenary.   Principal  of  virtual  work. 

12.  Kinematics:  Velocity,  acceleration.  Movement  of  a  plane  figure  in  its  plane* 
-Representation  of  the  movement  by  the  rolling  of  a  moving  curve  on  a  fixed  curve. 
Movement  of  a  soUd  body  about  a  fixed  point.  Representation  of  the  movement  by 
the  rolling  of  a  moving  cone  on  a  fixed  cone.  Movement  of  a  solid  body  in  space. 
Helicoidal  movement.   Relative  movements.   Theorem  of  Coriolis. 

13.  ^Dynamics  of  a  particle:  Work.  General  theorems.  First  integrals  of  the  equa- 
tions of  motion.  Application  to  the  motion  of  the  planets.  Movement  of  a  point 
on  »  curve  or  on  a  surface.  Pendulum  in  a  vacuum  and  in  a  resisting  medium. 
Conical  penduliun.   Geodetic  lines. 

14.  Geometry  of  masses:  Centers  of  gravity.   Moments  of  inertia. 

15.  Dynamics  of  systems:  General  theorems.  First  integrals.  Energy,  stability  of 
equilibrium.  Movement  of  a  soHd  body  about  a  fixed  axis.  Pressure  supported  by 
the  axis.  Compoimd  pendulum.  Movement  of  a  solid  body  about  a  fixed  point. 
General  movement  of  a  solid  body.  Law  of  friction  and  slipping.  Application  ol 
the  principle  of  vis  viva  to  machines.  D'Alembert's  principle.  Lagrange's  equa- 
tions.  Relative  motion.  Percussions. 

16.  Canonical  equations:  Jacobi's  theorem. 

17.  Hydrostatics:  Equilibrium  of  a  fluid  mass.  Level  surfaces.  Pressure  on  a  plane 
wall.   Archimedes's  principle.   Equilibrium  of  floating  bodies. 

18.  Hydrodynamics:  General  equations  of  motion  of  a  fluid  mass.  Bernoulli's 
theorem.   Torricelli's  theorem. 


Parts  of  the  programs  from  which  are  drawn  the  subjects  of  the  lessons. 


1  Although  the  program  of  "Lessons"  for  1914  is  given  on  pp.  175-177  of  the  Bulletin  AdminitintU/ mBO" 
turned  above,  the  examinations  on  these  lessons  took  place  after  the  war  had  commenced,  and  I  have 
been  unable  to  find  any  published  list  of  lesson-subjects  selected  at  that  time.  As  the  program  of  leasoos 
for  1910  and  the  corresponding  list  of  lesson-subjects  were  available,  they  are  given  in  this  appeadtz.  Tbite 
Is  considerable  variation  in  the  pro^m  of "  I^essons"  from  year  to  year. 


Mechanics. 
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MaTHAhATIQTTXS  SPiCXALSS. 

Series:  Series  of  positive  tenoB;  character  of  convergence  or  divergence  drawn  from 
the  study  of  the  expre86i<HiB:  ^=^»  yun,  nvJt 

Absolutely  converging  series.  Convergence  of  series,  with  terms  alternately  positive 
and  negative,  of  which  the  general  term  decreases  constantly  in  absolute  value  and 
tends  toward  zero.   Numerical  examples. 

Oenercd  properties  of  algebraic  equations:  Number  of  roots  of  an  equation.  Eolations 
between  the  coefficients  and  the  roots.  Every  rational  and  symmetric  function  of 
the  roots  may.be  expressed  rationally  as  a  function  of  the  coefficients.  Elimination 
of  one  unknown  between  two  equations  by  means  of  symmetric  functioDB.  Condition 
that  an  equation  has  equal  roots.  Study  of  the  commensurable  roots.  Descartee's 
theorem.  Complex  numbera.  De  Moivre's  theorem.  Trigonometric  resolution  of 
the  binomial  equation. 

Functions:  Function  of  a  real  variable,  graphic  representation,  continuity.  Defi- 
nition and  continuity  of  the  exponential  function  and  of  the  logarithmic  function. 

Limit  of  ^1+^)  when  m  increases  indefinitely  in  absolute  value.   Derivative  of  a 

function;  slope  of  the  curve  represented.  Derivative  of  a  sum,  of  a  product,  of  a 
quotient,  of  an  integral  power,  of  a  function  of  a  function.  Derivative  of  a'  and  of 
log  X.  Use  of  logarithm  tables  and  of  the  slide  rule.  Rolle's  theorem,  law  of  finite 
increments,  graphic  representation.  Functions  of  several  independent  variables, 
partial  derivatives.  Law  of  finite  increments.  Derivative  of  a  compound  function. 
Derivative  of  an  implicit  function  (admitting  the  existence  of  this  derivative).  Em- 
ployment of  the  derivative  for  the  study  of  the  variation  of  a  ftmction;  maxima  and 
minima.  Primitive  ftmctions  of  a  given  ftmction,  their  representation  by  the  area 
of  a  curve. 

Functions  defined  by  a  power  series  with  real  coefficients.  Interval  of  convergence: 
Addition  and  multiplication.  In  the  interior  of  the  interval  of  convergence  one 
obtains  the  derivative  or  the  primitive  functions  of  the  function,  on  taking  the  series 
of  derivatives  or  of  the  primitive  functions  (functions  which  extend  to  the  extremities 

of  the  interval  are  not  considered).   Examples:  Developments  in  series  of ^-^9 

1 — X 

1  1  T 

=-7-5,  arctanx,  log  (1— «),  log  — .  Exponential  series.  Binomial  series.  Thd 
l+Jr  1-tx 

equations  !^=y,  and  (l+a;)=m^  serve  to  determine  the  sum  of  the  last  two  series. 
Development  into  series  of  a*,  of  arcs  in  x. 

Curves  whose  equation  is  resolved  or  resolvable  with  regard  to  one  of  the  coordinates: 
Tradng.  Equation  of  the  tangent  at  a  point;  subtangent.  Normal,  subnormal. 
Concavity,  convexity,  points  of  inflexion.  Asymptotes.  Application  to  simple 
examples  and  in  particular  to  the  conies  and  to  those  curves  of  which  the  equation 
is  of  tiie  second  degree  with  respect  to  one  of  its  coordinates. 

Curves  defined  by  the  expression  of  the  coordinates  of  one  of  their  points  as  functions  of 
a  parameter:  Tracing.  Numerical  examples.  Curves  of  the  second  order  and  those 
of  the  third  order  with  a  double  point  are  unicursal. 

Curves  defined  by  an  implicit  equation:  Equation  of  the  tangent  and  of  the  normal 
at  a  point.  Tangents  at  the  origin  in  the  case  where  the  origin  is  a  simple  point  or  a 
double  point.  Discussion  of  the  asymptotes  in  the  case  of  nimierical  examples  of 
curves  of  the  second  and  of  the  third  order. 

Curvature,   Envelopes.  Developables. 

Polar  eoordinates:  Their  transformation  into  rectangular  coordinates.  Equation  of  a 
right  line.  Construction  of  ciures;  tangents,  asymptotes.  Applications  (confined 
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to  the  case  when  the  equation  k  solved  with  respect  to  a  radius  vector).  Case  of  the 
conies.  , 

Cfaudie  curves:  Tangent.  Osculating  plane.  Curvature.  Applications  to  the  cir- 
cular helix. 

Study  of  surfaces  of  the  second  degree  with  reduced  equation:  Condition  of  the  contact 
of  a  plane  with  a  surface.  Simple  problems  relative  to  tangent  planes.  Normals. 
Properties  of  conjugate  diameters.  Theorems  of  Apollonius  for  the  ellipsoid  and  the 
hyperboloids.  Circular  sections.  Kectilinear  generatrices.  The  surfaces  of  the 
second  order  are  unicursal. 


1.  Free  material  point:  Principle  of  inertia.  Definition  of  force  and  mass.^  Kela- 
tion  between  the  mass  and  the  weight.  Invariability  of  the  mass.  Fundamental 
units.  Derived  units.  Movement  of  a  point  under  the  action  of  a  force,  constant 
in  magnitude  and  direction,  or  under  the  action  of  a  force  issuing  from  a  fixed  center: 
(1)  Proportional  to  the  distance;  (2)  in  the  ratio  inversely  as  the  square  of  the  dis- 
tance. Composition  of  forces  applied  at  a  material  point.'  Work  of  a  force,  work  of 
the  resultant  of  several  forces,  work  of  a  force  for  a  resulting  displacement.  Theory 
of  living  force.  Level  sur&ces.  Fields  and  lines  of  force.  Kinetic  energy  and 
potential  energy  of  a  particle  placed  in  a  field  of  force. 

2.  Material  point,  not  free:  Movement  of  a  heavy  particle  on  an  inclined  plane,  with 
and  without  friction,  the  initial  velocity  acting  along  the  line  of  greatest  inclination. 
Total  pressiu^  on  the  plane;  reaction  of  the  plane.  Small  oscillations  of  a  simple 
pendulum  without  friction;  isochronism. 


Intersection  of  surfaces:  Two  cones  or  cylinders,  cone  or  cylinder  and  surface  of 
revolution,  two  surfaces  of  revolution  of  which  the  axes  are  in  the  same  plane. 

II. — ^Lessons  on  thb  Subjects  op  the  Programme  of  t«e  Sbconde  and  Pre- 
miere (C  AND  D)  AND  MaTH^MATIQUES  A. 


Algebra:  Resolution  of  equations  of  the  first  degree  in  one  unknown.  Inequalities 
of  the  first  degree.  Resolution  and  discussion  of  two  equations  of  the  first  degree 
in  two  imknowns.  Problems;  substitution  in  equation.  Discussion  of  the  results. 
Variation  of  the  expression  ox-f  6;  graphic  representation.  Equations  of  the  second 
degree  in  one  unknown  (theory  of  imaginaries  not  discussed).  Relations  between 
the  coeflScients  and  the  roots.  Existence  and  signs  of  the  roots.  .  Study  of  the  trino- 
mial of  the  second  degree.  Inequalities  of  the  second  d^ree.  Problems  of  the 
second  degree.  Variation  of  the  trinomial  of  the  second  degree.  Graphic  representa- 
tion. Variation  of  the  expression  ^^51 »  graphic  representation.  Notion  of  deriva- 
tive; geometrical  significance  of  the  derivative.  The  sign  of  the  derivative  indi- 
cates the  direction  of  the  variation;  applications  to  very  simple  nimierical  examples 
and  in  particular  to  the  functions  studied  before. 

Geometry:  Simple  notions  of  homothetic  figures.  Similar  polygons.  Sine,  cosine, 
tangent,  and  cotangent  of  positive  angles  less  than  two  right  angles.  Metrical  rela- 
tions in  a  right  triangle  and  in  any  triangle.  Proportional  lines  in  the  circle.  Fourth 
proportional;  mean  proportional.   Regular  polygons.    Inscription  in  a  circle  of  a 

>  It  is  iMlmitM  that  a  force  applied  at  a  material  point  is  geometrically  eqnal  to  the  product  of  the  miai 
of  the  point  by  the  acceleration  that  it  Impresses  on  the  point 

s  It  is  admitted  that,  if  several  forces  act  at  a  point,  the  acceleration  that  they  impiess  <ni  the  point  Is 
the  fsometiio  som  of  the  aooelarations  that  each  of  them  Impresses  on  it»  if  acting  alona. 


Dynamics. 


Descriptive  Geometry. 


Seoonde  (C  and  D), 
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square,  of  a  hexagon;  of  an  equilateral  triangle,  of  a  decagon,  of  a  qtdndecagon. 
Two  regular  polygons  of  the  same  number  of  sides  are  similar.  Ratio  of  their  per- 
imeters. Length  of  an  arc  of  a  circle.  Ratio  of  the  circumference  to  the  diameter. 
Calculation  of  x  (confined  to  the  method  of  the  perimeters).  Area  of  polygons;  area 
of  a  circle.  Measure  of  the  area  of  a  rectangle,  of  a  parallelogram,  of  a  triangle,  of  a 
trapezium,  of  any  polygon.  Ratio  of  the  areas  of  two  similar  polygons.  Area  of  a 
regular  convex  polygon.  Area  of  a  circle,  of  a  sector,  and  of  a  segment  of  a  circle. 
Ratio  of  the  areas  ol  two  circles.  ' 

PremQre  (C  and  D). 
Geombtrt. 

TVanslation:  Rotation  about  an  axis.  Sjrmmetry  with  respect  to  a  line.  Sym- 
metry with  reepect  to  a  point.  Symmetry  with  respect  to  a  plane.  This  second 
kind  of  synunetry  is  equivalent  to  the  first. 

Trihedral  angles:  Disposition  of  the  elements.  Trihedral  symmetry.  Each  face 
angle  of  a  trihedral  is  less  than  the  sum  of  the  other  two.  Limits  of  the  mm  of  the 
face  angles  of  a  trihedral.  Supplementary  trihedrals.  Applications.  Inequalitiee  of 
the  trihedrals. 

Homology:  Parallel  plane  sections  of  polyhedral  angles.  Area. 

Polyhedra:  nomothetic  polyhedra,  similar  polyhedra.  Prisms,  pyramids.  Sum- 
mary of  notions  on  the  synunetry  of  the  cube  and  of  the  regular  octahedron.  Vol- 
umes of  parallelepipeds  and  of  prisms.  Volume  of  a  pyramid.  Volume  of  a  pyramid 
truncated  by  parallel  sections.  Volume  of  a  truncated  triangular  prism.  Ratio  of 
the  volumes  of  two  similar  polyhedra.  Two  sypmietrical  polyhedra  are  equivalent. 
Sphere:  Plane  section,  poles,  tangent  plane.  Circumscribed  cone  and  cylinder. 
Area  and  volume. 

Maihhnatiques  A, 

Arithmetic:  Conunon  fractions.  Reduction  of  a  fraction  to  its  simplest  terms. 
Reduction  of  several  fractions  to  a  common  denominator.  Least  common  denomi- 
nator. Operations  with  common  fractions.  Decimal  numbers.  Operations  (consid- 
ering the  decimal  fractions  as  particular  cases  of  ordinary  fractions).  Calculation  of 
a  quotient  to  a  given  decimal  approximation.  Reduction  of  an  ordinary  fraction  to 
a  decimal  fraction;  condition  of  possibility.  When  the  reduction  is  impossible,  the 
ordinary  fraction  can  be  regarded  as  the  limit  of  an  unlimited  -periodic  decimal  frac- 
tion. Square  of  a  whole  number  or  of  a  fractional  number;  nature  of  the  square  of 
the  sum  of  two  numbers.  The  square  of  a  fraction  is  never  equal  to  a  whole  number. 
Definition  and  extraction  of  the  square  root  of  a  whole  number  or  of  a  fraction  to  a 
given  decimal  approximation.  Definition  of  absolute  error  and  of  relative  error. 
Determination  of  the  upper  limit  of  an  error  made  in  a  sum,  a  difference,  a  product, 
a  quotient,  knowing  the  upper  limits  of  the  errors  by  which  the  given  quantities  are 
affected.   Metric  system. 

Algebra:  Monomials,  polynomials;  addition,  subtraction,  multiplication,  and  divi- 
sion of  monomials  and  of  polynomials.  Equations  of  the  second  degree  in  one  un- 
known. Simple  equations  which  are  equivalent.  (The  theory  of  imaginaries  is  not 
develoi)ed.)  Problems  of  the  first  and  second  degree.  Arithmetic  progressions. 
Geometric  {^egressions.   Common  logarithms.   Compound  interest,  annuities. 

Trigonometry:  Circular  functions.  Addition  and  subtraction  of  arcs.  Multiplica- 
tion and  division  by  2.  Resolution  of  triangles.  Applications  of  trigonometry  to 
various  questions  relative  to  the  elevation  of  planes.  (The  construction  of  the  trigo- 
nometric tables  is  not  to  be  considered.) 

Oeometry:  Inversion.  Applications.  Peaucellier's  cell.  Polar  of  a  point  with 
respect  to  a  circle.   Polar  plane  of  a  point  with  reepect  to  a  sphere.  Hyperbola: 
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Trace,  tangent,  asymptotes;  simple  problems  on  tangents.  Equation  of  a  hyperbola 
with  respect  to  its  axes.   Plane  sections  of  a  cone  and  of  a  cylinder  of  revolution. 

VecUyrs:  Projection  of  a  vector  on  an  axis;  linear  moment  with  respect  to  a  point; 
moment  with  respect  to  an  axis.  Geometric  sum  of  a  B3rBtem  of  vectors;  resultant 
moment  with  respect  to  a  point.  Simi  of  the  moments  with  prospect  to  an  a^. 
Application  to  a  couple  of  vectors. 

Descriptive  geometry:  Rabatting.  Change  of  plane  of  projection;  rotation  about  an 
axis  perpendicular  to  a  plane  of  projection.  Application  to  distances  and  angles; 
distance  between  two  points,  between  a  point  and  a  line,  between  a  point  and  a  plane; 
the  shortest  distance  between  two  lines  of  which  one  is  vertical  or  at  right  angles  to 
the  plane,  or  of  two  lines  parallel  to  the  same  plane  of  projection;  common  perpen- 
dicular to  these  lines.  Angle  between  two  lines;  angle  between  a  line  and  a  plane; 
angle  between  two  planes. 

Kinematics:  Units  of  length  and  of  time.  Motion.  Relative  motion.  Trajectory 
of  a  point.  Examples  of  motion.  Rectilinear  motion;  uniform  motion;  velocity,  its 
representation  by  a  vector.  Varied  motion,  mean  velocity;  velocity  at  a  given  in- 
stant, its  representation  by  a  vector;  mean  acceleration;  acceleration  at  a  given  in* 
stant;  its  representation  by  a  vector.  Uniformly  varied  motion.  Curvilinear 
motion.  Mean  velocity,  velocity  at  a  given  instant  defined  as  vectors.  Algebraic 
value  of  velocity.  Hodograph.  Acceleration.  Uniform  circular  motion,  angular 
velocity;  projection  on  a  diameter.  Simple  oscillation  in  a  line.  Change  of  the 
system  of  companson.  Resultant  of  velocities.  Examples  and  applications.  (Purely 
geometrical  applications  are  not  to  be  insisted  upon.)  Geometrical  study  of  the  helix. 
Helicoidal  motion  of  a  body.   Screw  and  nut. 

Dynamics:  Work  of  a  force  applied  to  a  material  point.  Unit  of  work.  Work  of  a 
constant  force,  of  a  variable  force.  Elementary  work,  total  work.  Graphical  evalua^ 
tion.  Work  of  the  resultant  of  several  forces.  Theorem  of  forces  acting  on  a  material 
point.   Simple  examples. 

Cosmography:  Moon.  Apparent  proper  motion  on  the  celestial  sphere.  Phases. 
Rotation.   Variation  of  the  apparent  diameter.   Eclipses  of  the  moon  and  of  the  sun. 


Let  ^2,  A^y  be  the  four  vertices  of  a  tetrahedron  T.  Let  a|.j  represent  the 
length  of  an  edge  AiA^  and  Oj.j  the  middle  point  of  this  edge.  Denote  also  by  (A,  B) 
the  sphere  described  on  any  segment  AB  as  diameter. 

1.  Calculate  one  of  the  geometric  products  ^  of  two  opposite  edges  of  Tas  a  functica 
of  the  edges  of  the  tetrahedron.  Find  the  relation  which  exists  between  three  of 
these  products  with  respect  to  the  three  pairs  of  opposite  edges. 

2.  Find  the  relation  which  must  subsist  between  the  lengths  of  the  edges  of  T  in 
ord^  that  the  two  lines  O1.3O3.4  and  O1.3O2.4  should  be  at  right  angles. 

3.  Suppose  d  is  the  distance  between  the  radical  planes  of  each  of  the  spheres  (Ai, 
A^,  {A^y  A^  and  of  the  sphere  (0,.j,0,.4).  Let  df  and  be  the  analogous  corre- 
sponding distances  in  connection  with  the  two  other  pairs  of  opposite  edges  of  the 
tetrahedron .  It  is  required  to  find  the  relations  which  must  subsist  between  the  edges 
of  the  tetrahedron  in  order  that  d^df=df\ 

Three  vertices  of  such  a  tetrahedron  being  given,  find  the  geometric  locus  of  the 
fourth  vertex.  Discusd. 


>  It  is  recalled  that  the  geometric  product  of  two  vectors  AB,  CD  is  the  product  of  the  lengths  of  these 
vectors  and  of  the  cosine  of  the  angle  between  them. 
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4,  Being  giv^  any  point  draw  the  two  bisectors  of  the  angle  AiMA^ .  Let  Wi,^ 
be  the  middle  of  the  segment  cut  by  these  bisectors  on  the  line  AiA^ ;  there  are  six 
points  J .  Demonstrate  that  these  six  points  are  in  the  same  plane  x  which  may  be 
associated  with  the  point  M.  Conversely,  any  plane  x  being  given,  one  may  establish 
a  correspondence  of  this  kind  with  two  points  M  and  which  are  themselves  asso- 
ciated. What  position  must  be  given  to  the  plane  x  in  order  that  the  corresponding 
points  M  and  fall  together?  How  must  the  plane  x  be  displaced  when  a  corre- 
sponding point  M  describes  a  circle  the  plane  of  which  passes  through  the  center  of 
the  sphere  circumscribed  about  the  tetrahedron? 

5.  Given  a  tetrahedron  jT,  construct  a  point  Mo  coincident  with  its  associate  and 
situated  at  the  same  distance  from  the  three  vertices  Ai,  A,,  A,. 

Find  the  surface  S,  locus  of  the  vertex  A^  when  Tia  deformed,      A^^  -4,  remaining 
M  A 

fixed  and  the  ratio  ^/j^  preserving  a  constant  value  i. 

Let  D,be  any  line  passing  through  ^j.  Ck)nstruct  the  points  of  intersection  of  D 
and  of  Sy  and  find  the  locus  of  the  lines  D  tangent  to  S  and  the  locus  of  the  point 
of  contact.^ 


Given  a  hyperboloid  of  one  sheet  whose  equation,  with  respect*  to  its  axes,  is 

I.  There  exist  two  families  of  such  hyperboloids  susceptible  of  biBiog  generated  by 
the  intersection  of  planes  at  right  angles  to  one  another  passing  respectively  through 
two  fixed  lines;  we  may  pass  from  a  hyperboloid  Hot  the  first  family  to  a  hyperboloid 

of  the  second  family  by  rotation  through  a  right  angle  about  Oz. 

Let  D,  A  be  the  fixed  lines  with  respect  to  H]  ly,  the  fixed  lines  with  respect 
to  E^'y  find  the  surface  loci  of  D,  A  and  of  iX,  A'',  when  X,  /*,  vary,  p  remaining  fixed. 

There  exist  planes  P  parallel  to  the  plane  xOy  cutting  these  surfaces  in  twe  curves 
which  have  a  common  point  A  situated  on  Oz,  and  a  common  real  point  B  situated 
m  the  trihedral  Oxyz;  evaluate  the  area  bounded  by  the  arcs  AB  of  the  two  curves, 
also  the  volume  generated  by  this  area  when  the  plane  P  has  one  coordinate  icote) 
varying  itom  z,  to  z,. 

II.  With  a  hyx>erboloid  of  the  first  family,  a  correspondence  may  be  established 
with  an  infinite  number  of  hyi>erboloids  of  the  second  family  such  that  the  fixed 
lines  with  respect  to  and  the  fixed  lines  with  respect  to  one  of  these  latter  form 
a  gauche  quadrilateral;  let  E2  be  such  a  hyperboloid;  Z>„  A^,  and  D,,  A,  the  fixed 
lines  with  reference  to  and  respectively;  ABCD  the  quadrilateral  formed  by 
these  lines;  show  that  the  hyperboloid  generated  by  the  intersection  of  two  planes 
cutting  at  right  angles  and  passing  respectively  through  the  diagonals  of  the  quad- 
rilateral ABCD  appertains  to  the  linear  point  pencil  defined  by  Hi  and  ZTj,  that 
the  feet  a,  6,  c,  d  of  the  altitudes  Aa,  Bby  CCy  Dd  of  the  tetrahedron  ABCD  are  on  the 
curve  of  the  pencil  and  that  the  lines,  other  than  the  altitudes,  which  join  the  points 
Ay  By  Cy  D  tQ  the  points  a,  6,  c,  d  are  on  a  hyperboloid  H^y  JTji  or  H^, 

III.  The  hyx>erboloid  H^  being  given,  through  a  point  A  in  space  one  may  pass 
two  hyperboloids  H^  of  the  second  family  defined  as  has  been  indicated  (II);  on  what 
surface  §  must  A  be  found  in  order  that  these  hyperboloids  H^  coincide?  So  also 
through  the  point  A  one  may  pass  two  hyperboloids  H^  defined  as  in  (II);  on  what 
surface     must  A  be  foimd  in  order  that  these  hyperboloids  JJ,  coalesce? 

Show  that  j5|  cuts  S  and  along  the  same  curve  C,  and  that  the  intersection  of 
8  and  8^  is  composed  of  the  curve  C  and  an  imaginary  curve. 

^  Tlieae  qoestloos  are  solved  in  NtmoeUa  AnnaUi  de  Matkhnati^uet,  tome  73,  oct.-nov.,  1914,  pp.  491-^ 
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IV.  Construct  the  projection  F  on  the  plane  xOy  of  the  curve  C;  show  that  r  is 
the  envelope  of  circles  orthogonal  to  a  fixed  circle  and  find  the  locus  of  the  centen 
of  these  circles. 

Find  the  locus  of  the  middle  points  of  the  chords  of  the  curve  F  ^diich  passes 
through  the  origin.' 

Composition  on  a  Subject  of  Analysis. 

(Joly  3.  Time,  7  hours:  7  a.  m.  to  3  p.  m.) 

Being  given  three  rectangular  axes  of  coordinates  Oxyz,  consider  the  total  differ- 
ential equation  (1)  c^dx'\-{2—ch^)dy—ydz=0  where  a  denotes  a  given  constant. 

I.  Determine  the  surfaces  Jiat  are  solutions  of  the  equation  (1).  These  sur^u^es 
8  are  ruled;  study  their  lines  of  striction  and  their  asymptotic  lines. 

For  each  asymptotic  line  of  a  surface  8,  express  the  torsion  as  a.function  of  the 
angle  which  the  binormal  makes  with  the  axis  Oz, 

II.  The  surfaces  8  all  satisfy  a  partial  differential  equation  of  the  first  order  {E) 
independent  of  the  numercial  value  of  the  constant  a.  Indicate  how  one  may,  by 
means  of  the  surfaces  8^  generate  all  the  surfaces  2  that  are  solutions  of  this  equation. 

The  surfaces  Z  contain  in  general  the  axis  Ox\  determine  the  exceptional  surfaces 
which  do  not  contain  it  and  indicate  their  nature. 

III.  Demonstrate  that  the  characteristic  curves  of  the  equation  {E)  are  the 
asymptotic  curves  of  the  different  surfaces  8^  and  that  they  form  one  of  the  families 
of  asymptotics  of  the  surfaces  Z.  Prove  that  they  can  be  obtained  as  contact  curves 
of  the  surfaces  Z  with  the  right  conoids  having  for  axes  the  parallels  to  Of  meeting  Ox, 

IV.  Determine  the  second  family  of  asymptotic  lines  of  the  surfaces  2.  Prove 
that  the  curves  of  this  second  family  can  be  obtained  as  curves  of  contact  of  the  sur- 
faces Z  with  the  right  conoids  having  for  axes  the  parallels  to  Ox  meeting  Oz, 

Determine  the  ruled  surfaces  Z  which  are  distinct  from  the  surfaces  8,  Indicate 
their  nature. 

V.  Suppose  Tis  a  surface  enjoying  the  property  that  one  of  its  family  of  asymptotic 
lines  is  formed  from  the  curves  of  contact  of  T  with  the  right  conoids  having  for  axes 
the  parallels  to  Ox  meeting  Oz,  Prove  that  the  siirface  T  either  is  a  ruled  surface  with 
director  plane  parallel  to  the  plane  yOz^  or  else  satisfies  a  partial  differential  equation 

of  the  form  (E')  F{z-qy,  py)  =0,  (p=^|,g=|^). 

Show  that  in  the  second  case  the  asymptotic  lines  of  the  other  family  are  character- 
istics of  the  equation  (E^)  satisfied  by  the  surface  7,  and  that  these  lines  can  be 
obtained  as  curves  of  contact  of  the  surface  T  with  the  right  ccmoids  having  for  axes 
parallels  to  Oz  meeting  Ox, 

If  two  surfaces,  of  which  each  satisfies  an  equation  of  the  form  (E^),  are  tangent  id 
a  point,  they  have  at  this  point  the  same  total  curvature.' 

Mechanics. 
(July  4.  Time,  7  hours:  7  a.  m.  to  2  p.  m.) 
Motion  of  a  marble  in  a  basin, 

A  homogeneous  spherical  marble  is  let  go  without  initial  velocity  on  .the  interior 
hemispherical  surface  of  a  fixed  basin  of  which  the  axis  of  symmetry  is  vertical  and 
which  is  concave  upward. 

Required  to  study  the  motion  of  the  marble  on  the  basin. 

In  particular  solve  the  following  questions  concerning  this  motion: 

1  These  questions  are  solved  in  AbttwOet  AnnaUt  de  Matkhnatifuei,  tome  74,  Jan.  1015,  pp.  lS-a0. 
>Idem,  tome  73,  dte..  1914,  pp.fi39-M7. 
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I.  Suppose  first  that  the  marble  can  be  concentrated  at  a  material  point  A. 

1.  Indicate  the  nature  of  its  motion  when  the  bodies  in  contact  are  perfectly 
smooth. 

2.  Consider  then  the  case  where  the  coefficient  of  friction  /  of  the  marble  on  the 
basin  is  not  n^ligible.  Determine  first  the  condition  of  equilibrium  for  an  initial 
determinate  position     of  A,   (Denote  by  0^  the  initial  value,  comprised  between 

Oand  J,  of  the  angle  ^  of  OA  with  the  downward  vertical  OZ),   When  this  condition 

is  not  satisfied,  the  point  A  is  changed  for  a  time  in  a  determinate  sense  on  a  circle  F, 
For  the  moment  confine  the  calculation  to  that  of  the  expression  for  the  velocity  v 
of  ^  as  a  function  of  the  angle  0  during  this  interval  of  time  T. 

II.  Then  solve  the  same  questions  in  the  case  where  the  radius  r  of  the  marble  is 
not  negligible. 


But  when  the  slipping  friction  is  appreciable,  confine  the  attention  (n^lecting  the 
ndling  friction)  to  the  case  where  the  marble  rolls  without  slipping  from  the  initial 
instant.  Show  that  for  a  given  initial  position,  A^^  of  the  center  A  of  the  marble  this 
condition  is  necessarily  produced  if  the  coefficient  of  friction  /  is  sufficiently  large. 
(In  this  case  call  w  the  velocity  of  A^  and  Q  the  instantaneous  velocity  of  rotation  of  the 
nubble.) 

III.  Find  an  approximate  value  of     w  and  v  being  calculated  for  the  same  position 

of  OAf  very  near  to  the  common  initial  position  OA^  and  for  the  same  value  of  the 
coefficient /,  when  the  radius  r  which  enters  in  t«;*  is  very  small. 

IV.  In  a  general  manner,  compare  the  results  obtained  in  Paragraph  I  with  those 
of  Paragraph  II  when  the  radius  r  of  the  marble  tends  toward  zero,  and  the  values 
of  /(zero  or  not)  remain  the  same.  It  is  noted  that  these  results  are  different; 
indicate  in  a  few  words  the  origin  of  this  paradox. 

V.  Return  to  the  case  where  the  marble  is  reduced  to  a  material  point.  Show  that 
during  the  interval  of  time  T  the  velocity  v  of  the  marble  supposed  rough  is  less  than 
that,  Vf  which  it  possesses  if  it  were  smooth  when  it  passes  through  the  same  point, 
starting  from  the  same  initial  position  A^. 

VI.  Then  continue  the  study  of  the  motion  of  the  marble  reduced  to  a  material 
point  and  indicate  the  various  circumstances  which  can  present  themselves  according 
as  the  value  of  /  and  the  position  of  (without  now  limiting  ourselves  to  the  case 
where  the  interval  of  time  T  when  the  velocity  of  A  does  not  change  the  sense). 


0 
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VII.  In  particular,  indicate  what  happens  when  the  value  is  taken  equal  to 
32°,  then  to  60®,  the  coefficient  of  "friction  having  in  the  two  cases  the  value  0.75, 

then  the  value  ^• 

Notation:  Call  p  the  interior  radius  of  the  basin,  0  its  center  and  mg  the  weight 
of  the  marble.   It  will  possibly  be  found  useful  to  set  tan  0=/ and  tan  $^=^2/. 


Of  the  candidates  who  took  the  previous  examinations,  29  were  declared  by  the 
jury  to  be  admisHbles.   Further  test  of  each  of  these  by:  (I)  A  numerical  calculation; 
(2)  a  problem  in  descriptive  geometry  (Spure);  and  (3)  an  oral  "lesson"  occuned  on 
August  21,  1914.   This  resulted  in  the  final  selection  of  15  agr^^. 
The  members  of  the  jury  for  the  entire  examination  were: 
Niewenglowski,  inspector  general  of  public  instruction,  president. 
Blutel,  inspactor  general  of  public  instruction,  vice  president. 
Cartan,  professor  at  the  University  of  Paris. 
Frechet,  professor  at  the  University  of  Poitiers. 
Gr6vy,  professor  at  Lyc^  St.  Louis. 
In  1910  the  numerical  calculation  and  6pure  were  as  follows: 


The  direct  method  of  primitive  functions  ^ould  be  employed  and  it  should  be 
compared  with  the  results  obtained  by  the  methods  of  approximate  integration. 
Indicate,  in  each  of  these  methods,  the  number  of  significant  figures  that  are  deter- 
mined with  certainty. 


A  parabola  P  situated  in  a  horizontal  plane  has  for  horizontal  projection  a  parabola 
of  which  the  focus  is  96  mm.  to  the  left  of  the  major  axis,  and  60  mm.  below  the  minor 
axis  of  the  sheet;  its  vertex  is  102  mm.  to  the  left  of  the  major  axis  and  54  mm.  below 
the  minor  axis. 

A  frontal  line  D  is  inclined  at  45°  to  the  horizontal  ^lane  and  it  rises  from  right  to 
left;  it  passes  through  the  point  of  the  horizontal  plane  of  projection  situated  at  130  mm. 
to  the  right  of  the  major  axis  and  96  mm .  below  the  minor  axis  of  the  sheet.  This  line 
is  met  by  the  parabola  P  in  a  point  situated  to  the  right  of  the  profile  plane  which 
contains  the  major  axis  of  the  sheet. 

Consider  the  parabolic  segment  boimded  by  the  arc  of  the  parabola  P  which  con- 
tains its  vertex  and  by  the  parallel  to  the  groimd  line  distant  144  mm.;  required  to 
represent  in  vertical  projection  only  the  solid  generated  by  the  rotation  of  this  segment 
about  the  line  2>. 

Take  the  minor  axis  of  the  sheet  for  groimd  line. 


Numerical  Calculation. 


Calculate  the  integral 


DEscRipnvB  Geombt&t  (iSbpubb). 


SUBJECTfl  OF  THE  "LeSSONS"  IN  1910. 


(1)  In  Maihhnatiques  £Umentaire$. 


Solution  of  triangles. 

Symmetry  with  respect  to  a  point. 

Symmetry  with  respect  to  a  line.  (As  in  the  classe  de  premiere.) 
Symmetry  with  respect  to  a  plane. 

Variation  of  "^tt/I  graphic  representation  (program  of  seconde). 
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Supplementary  trihedral  angles.  Applicationa. 

Rabattments.  Applications. — ^Angle  between  two  lines,  angle  between  a  line  and  a 

plane,  angle  between  two  planes. 
Conversion  of  an  ordinary  fraction  into  a  decimal  fraction.   Repeating  fractions. 

(Math^matiquee  A . ) 

Volume  of  parallelepipeds  and  prisms.   (Do  not  consider  the  truncated  pyramid  or 

the  truncated  prism.)  (Premie.) 
Plane  sections  of  a  cone  of  revolution.   (Dandelin's  method.) 
nomothetic  polyhedra.   Similar  polyhedra.  (Premiere.) 

Relation  between  the  coefficients  and  the  roots  of  the  equation  of  the  second  degree. 
Applications. 

Summary  of  notions  on  the  symmetries  of  the  cube  and  of  the  regular  octahedron. 

Tangents  to  a  hyperbola.   Asymptotes.   Simple  problems  on  tangents. 

Notion  of  the  derivative,  geometric:  significance  of  the  derivative. 

Application  to  the  variation  of  simple  fimctions.   (Program  of  seconde.) 

Homothety  in  plane  geometry. 

Inversion  (Id  a  plane  and  in  space).  Applications. 

Motion  of  the  moon.  Phases. 

Problems  of  the  second  degree.'  (Math^matiques  A.) 

(f )  In  Mathhnatiquei  SpSdaUi. 

Small  oscillations  of  a  pendulum  without  friction:  Isochronism. 

Asymptotes  in  polar  coordinates;  position  of  the  curve  with  respect  to  its  asymptotes. 

Theory  of  envelopes  in  plane  geometry. 

Normals  to  the  ellipsoid.  ' 

Curvature  of  plane  curves.   E volutes.   Examples  (rectilioear  coordinates). 
Motion  of  a  point  under  the  action  of  a  force  issuing  from  a  fixed  center  and  proportional 
to  the  distance. 

Motion  of  a  h6avy  particle  on  an  inclined  plane  with  or  without  friction,  the  initial 
velocity  being  zero  or  directed  along  the  line  of  greatest  slope. 

Number  «.   Limit  of  (1+5^)  • 

Series  of  positive  terms.  Criteria  of  convergence  and  divergence  derived  from  studjf 
of  the  expressions: 

"V^^Ti  ^t^n';  numerical  examples. 

Complex  numbers.  a+6t.  Addition,  subtraction,  multiplication,  division.  Geo- 
metric" representation. 

Use  of  the  derivative  for  the  study  of  the  variations  of  a  fimction;  maxima  and  minima. 
Numerical  examples. 

;  Developments  into  series.   Applications  to  the  series  of  the  binomial  and  of  arcs  in  x. 

Motion  of  a  point  attracted  by  a  fixed  center  in  a  ratio  inversely  as  the  square  of  the 
distance. 

Construction  of  a  curve  {p=/(o) )  in  polar  coordinates.   (It  should  be  assumed  that  the 

lessons  on  tangents  and  asymptotes  have  been  given.) 
Discussion  of  the  commensiurable  roots  of  an  equation  with  integral  coefficients. 

Examples. 
Multiplication  of  series.  Applications. 

Power  series.   Intervals  of  convergence.   Differentiation.  Integration. 
Intersection  of  a  surface  of  revolution  and  a  cone. 
Trigonometric  solution  of  the  binomial  equation. 

Infinite  branches  in  the  intersection  of  cones  and  cylinders.   (Descriptive  geometry  ) 
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Intersection  of  two  surfaces  of  revolution  of  which  the  axes  are  in  the  same  plane. 
Sjonmetric  and  rational  functions  of  the  roots  of  an  algebraic  equation. 


The  jury  for  the  concours  of  the  agr6gation  in  1910  consisted  of: 
Niewenglowski,  inspector  general  of  public  instruction,  president* 
Hadamard,  professor  at  the  College  de  France,  vice  president. 
Combette,  inspector  general  of  public  instruction. 
'  Gr^vy,  professor  at  Lyc6e  St.  Louis. 
Husson,  professor  at  the  university  of  Caen. 


A  miiiMQgrapbed  pamphlet  (16  pp.)  pobllahed  annually  from  1901  to  1913,  by  tbe  Lfbralrie  CrovlIU- 
Iforant,  Paris,  contained  the  ^preuves  4crites  and  subjects  of  the  "Lessons"  for  the  Agr^gation  des  Sdenoes 
lCath<^matiques  of  the  year. 

Published  solutions  of  some  of  the  questions  of  tbe  agr^tion  during  the  four  yean  1910-1913  may  be 
consulted  in  the  following  places: 

Agrigation  Composition  in  Hath.  tUm.:  Journal  de  2£ath,  Mem.,  ann^  35,  mai,  1911,  pp.  121-12^ 
Composition  in  Hath.  Spte.:  (1)  Rev.  de  Math.  Spie.,  ann^  21,  Juin,  1911,  pp.  214-221;  (2)  Nouv.  Annalee 
de  MiUh.,  tome  70,  Janvier,  1911,  pp.  73-80;  Composition  in  Analyse:  Abut;.  Annalet  de  ifolft.,  tome  70, 
Janvier,  1911,  pp.  21-39. 

AgrigatUm  /Pil.— Composition  in  Hath.  El^:  (1)  Journal  de  Math.  tUm,,  aante  36,  Juin,  1912,  pp. 
137-140;  (2)  Now.  Annalet  de  MaA.,  tome  70,  aoftt,  1911,  pp.  359-373;  Composition  in  Hath.  Sp6c.:  Rew€ 
de  Math.  Spte.  ann^  22,  Juin,  1912,  pp.  512-^18;  4pure:  Ramede  Math.  8pie.,  annte  22,  aoOt,  1912,  pp.  57»- 
678;  Composition  ii^  Analyse:  Now.  Annalee  de  Math.,  tome  71,  mai,  1912,  pp.  231-240;  Compositkm  in 
m^canique:  Now.  Annalee  de  Math.,  tome  71,  d^mbre,  1912,  pp. '549-567. 

Agrigation  Id/f.— Composition  in  Hath.  El^m.:  (1)  Jowmal  de  Math.  EUm.,  ann^  37,  Juin,  1913,  pp. 
149^154;  (2)  Now.  Annalee  de  Math.,  tome  71,  d^cembre,  1912,  pp.  506-528;  Composition  in  Hath.  Sp^: 
Revue  de  Math.  Spie.,  annte  23,  sept.,  1913,  pp.  289-294;  Composition  in  Analyse:  Now.  Annalet  de  MaA., 
tome  72,  JuU,  1913,  pp.  316-^. 

Agrigation  l«/5.-Oompo8ition  in  Hath.  £l«m.:  (1)  Jour,  de  Math.  tUm.,  tam4e  38,  juin,  1914,  pp.  141- 
144;  (2)  Nouv.  AwnaUt  de  MUh.^  tome  73,  f4v.,  1914,  pp.  81-89;  Composition  in  Hath.  Sp6c:  (1)  Revue  de 
Mm.  8pie.,  annte  24,  JuU,  1914,  pp.  553-558;  (2)  Now.  Annalet  de  Math.,  tome  73,  Juli,  1914,  pp.  316-324: 
Composition  in  Analyse:  Nouv.  Annalet  de  Math.,  tome  73,  Jan.,  1914,  pp.  26-34;  ^preuve  pratique:  Revue 
de  Math.  Sphe.,  ann«e  24,  JuU,  1914,  pp.  55»-561. 

The  programs  for  each  year  are  usuaUy  pubUshed  during  the  preceding  July  in  the  BuUetin  odmHuMlntif 
du  minitUre  de  I'inttructkm  pubUtu$» 
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GERMANY. 


A.  reifeprCfungen. 


I.  WURTTEMBERO. 


Qnestioiis  of  a  (1)  Gymnasium;  (2)  Realgymnaaium;  (3)  Oberrealschule. 
(1)  GYMNASIUM: 

Aloebra  and  Trigonometry. 

1.  Two  places  M  and  N  are  119  km.  apart;  A  goes  from  M  to  N  and  travels  20  km. 
on  the  first  day,  18  on  the  second,  etc.,  £  starts  from  N  toward  M  two  days  after 
A^s  departure  and  travels  10  km.  on  the  first  day,  13  km.  on  the  second,  etc. 
When  and  where  do  they  meet  each  other? 


3.  A  certain  capital  brought  4}  per  cent  interest,  and,  although  420  marks  were  annu- 

ally withdrawn,  was  doubled  in  18  years.   How  large  was  the  capital? 

4.  Solve  the  triangle  given 

a=450.34,  p-92.45,  Po=367.52. 
[p  is  the  radius  of  the  inscribed  circle  and  pa  the  radius  of  the  escribed  circle 
opposite  the  angle  A.] 


1.  Construct  a  triangle  given  hat  ^  and  the  condition  that  the  projection  of  ^  on  a 

is  equal  to  6— c.  [Aa=altitude  of  triangle  from  angle  A;  length  of  the  median 
from  the  angle  A.] 

2.  On  a  given  line  segment  a,  draw  two  similar  rectangles  such  that  the  portion  of 

one  outside  the  other  is  a  square. 

3.  On  a  given  line  segment  AB  a  semicircle  is  described.   Find  a  point  X  on  the  di- 

ameter AB  produced  and  a  point  Fon  the  tangent  at  A  such  that  XY  is  divided 
by  the  semicircle  into  three  equal  parts. 

4.  A  given  rectangle  ABCD  rotates  about  the  side  AB  as  axis.   It  is  required  to 

divide  the  rectangle  into  three  parts  by  lines  drawn  from  D  such  that  the  solids 
generated  by  these  parts  shall  have  equal  volumes. 


2.  Solve: 


X  — y  =1-2. 
x»-y»=}  (l-2«). 
««-y3=V-  (1-2*)- 


Plane  and  Solid  Geometry. 


(2)  REALOYMNA8IUM: 


Higher  Analysis. 


1.  Find  the  value  of 


,  for  «-iO. 


XCOBX 
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2.  The  total  surface  of  a  cylinder  ia  924  square  meters.   What  must  be  its  height  and 

the  length  of  the  radius  of  its  base  in  order  that  the  cylinder  should  have  a  maxi- 
mum volume? 

3.  For  the  curve  y^x'CS— x)  determine  the  maxima  and  minima  points  and  point  of 

inflexion,  also  flie  equation  of  the  inflexional  tangent.  Graph  the  curve.  Otl- 
culate  the  area  between  the  curve  and  the  positive  x— axia. 

4.  Determine  the  area  bounded  by  the  curves: 

y2=_|(a.«8)  and  (x+4)  (y+3)-36, 
and  lying  within  the  first  curve. 

Analytic  Geombtrt. 

1.  Through  the  vertices  Bi  and  £3  of  the  minor  axis  of  an  ellipee  and  a  focus  a 

parabola  is  drawn  whose  axis  coincides  with  the  major  axis  of  the  ellipse,  (a) 
Find  the  equation  of  the  parabola;  (6)  Construct  the  tangents  to  the  parabola  at 
Bi  or  B2  and  find  their  equations. 

2.  The  tangent  to  the  ellipse 

x*  v" 

at  a  point  P  meets  the  F-axis  in  P,;  and  the  normal  at  P  meets  it  in  P,.  One 
focus  P|  is  joined  to  P^  the  other  to  P,.  What  is  the  geometric  locus  of  the 
point  of  intersection  of  Fi  Pj  and  P,  P,?   (Pi  and  P,  on  the  X-axis.) 

3.  Consider  whether  or  not  the  line  y=4x— 2,   z=;3xH-2.   Cuts  the  circle 

X»+y3-|-ia=30. 
3x-^+«+2=0. 

4.  Given  a  sphere  with  center  at  the  origin  and  radius  equal  to  5.   A  cylindrical  sur- 

face tangent  to  this  sphere  is  described  with  generating  line  parallel  to  the  line. 

y=2x,  2=3x. 

find  the  equation  of  the  cylindrical  surface. 
(3)  0BERREAL8CHULE. 

Dbscriptivb  Geometrt. 

A  sphere  is  surrounded  by  a  plane  concentric  ring  (Saturn);  the  plane  of  the  ring 
is  parallel  to  the  horizontal  plane.  Construct  the  shadow  of  the  sphere  on  the  ring, 
the  shadow  of  the  ring  on  the  sphere;  the  shadow  of  the  sphere  on  itself,  the  shadow 
of  the  whole  system  on  the  horizontal  plane.  (The  light  comes  from  above  to  the  left 
and  is  parallel  to  the  vertical  plane.)  The  various  measiurements  are  supposed  given. 

Trioonometrt. 

1.  In  a  place  A,  whose  eastern  longitude  is  \=9^  59^,  it  was  observed  on  the  19th  of 

June  that  the  sun  rose  at  24  minute?,  8  seconds  past  4  (middle  European  time)  and 
culminated  at  48  minutes,  14  seconds  past  5  (star  time).  Hence  determine  the 
geographical  latitude  of  Ay  the  M.  E.  T.  of  sunset,  and  the  declination  of  the  sun 
if  the  time  equation  is  +(K  24'^ ;  and  Uie  inclination  of  the  ecliptic  is  €=27®  27'  1(K'. 

2.  If  a+/3+7+5=«360**,  change  the  expression. 

cot|+cot|+cot^+cot| 
into  a  product  in  which  a  is  lacking. 
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PHTuca. 


(ICathomatiotl  qoestions  only.) 


1.  A  factory  power  canal  2  meters  broad  and  1  m.  deep  is  closed  by  a  heavy  lock,  of 

weight  Cr=110  kg.,  and  raised  upward.  How  many  horsepower  must  an  electric 
motor  possess  in  order  to  raise  the  gate  entirely  out  of  the  water,  in  t=>3  seconds, 
the  coefficient  of  friction  of  the  gate  being  f =0.2. 

2.  A  plane  convex  lens  stands  centered  opposite  a  telescope  focused  to  infinity,  and 

with  its  plane  surface  next  the  telescope.  A  Itiminous  point  lying  on  the  other 
side  of  the  lens,  on  its  axis,  is  clearly  seen  in  the  telescope  if  it  is  at  a  distance 
/=16.3  from  the  vertex  of  the  curved  surface  of  the  lens.  What  significance 
has  I  for  the  lens?  How  can  the  radius  of  curvature  and  the  position  of  the  prin- 
cipal points  be  calculated  from  this,  if  the  thickness  of  the  lens  is  d^O.Q  cm. 
and  the  refraction  quotient  is  1.53? 


(1)  WILHELM  GYMNASIUM,   Spring,  1909. 

1.  An  ellipse  with  semi-axes  a=7,  6=6  cm.  is  rotated  about  (t),  the  axis  2a  (ii),  the 

axis  26,  and  (in*),  a  tangent  parallel  to  a.  Compare  the  volumes  of  the  three 
surfaces  of  revolution  with  one  another. 

2.  Given  the  function  y=log 

Find  the  first  and  second  derivatives,  and  the  value  of  x  for  which  the  function 
is  a  minimum. 

3.  'A  square  pyramid  is  to  be  circumscribed  about  a  sphere  of  radius  r,  so  that  its 

volume  shall  be  a  minimum.  What  are  the  lengths  of  the  edge  of  the  pyramid 
and  of  a  side  of  the  square  base? 

4.  How  hig^  is  the  sun  on  the  longest  day  in  Hamburg  if  it  is  exactly  in  the  west  and 

at  what  time  (local  time)  does  this  occiu*? 


2.  Int^rate /«*.  iinxdz. 

(2)  REALGYMNASIUM.   Spring,  1907. 

1.  Projective  geometry:  The  vertices  A  and  A^  of  the  major  axis  of  an  ellipse  are  joined 

to  a  vertex  B  of  the  minor  axis;  on  these  lines  BA  and  BA^  perpendiculars  are 
let  fall  from  the  points  D  and  2>|,  in  which  a  movable  tangent  to  the  ellipse  cuts 
the  tangents  at  the  vertices  A  and  Ai,  Show  that  the  locus  of  the  point  of  inter- 
section A  of  these  perpendiculars  is  a  hyperbola,  of  which  the  asymptotes  are  the 
.  perpendiculars  through  A  and  Ai  to  BA  and  BAi. 

2.  Analytic  geometry:  Given  a  hyperbola  with  center  0  and  a  hne  s  perpendicular 

to  the  transverse  axis  and  cutting  it  at  a  distance  c  from  0;  the  polar  of  a  point 
P,  of  »  cuts  the  diameter  0  Pj  in  A.   What  is  the  locus  of  A  as  Pj  moves  in  «?  • 
1  3.  Cubic  equation:  In  order  to  compare  the  specific  heat  of  copper  and  lead  one  wants 

two  quantities  of  equal  superficial  area  and  weight.  If  a  quantity  of  lead  in  the 
form  of  a  cylinder  with  ends  capped  by  two  hemispheres  is  available,  then  a 
similarly  formed  copper  cylinder  with  hemispheres  capping  the  ends  must  be 

1  In  preotioe,  as  a  matter  of  lact,  solutions  of  special  exercises,  which  are  very  little  harder  than 
others,  compensate  for  failure  in  one  of  the  required  questions.  Two  faultless  solutions  of  questions  are 
usually  necessary  and  sufficient  for  the  predicate  *'  satisfactory."  For  "  very  good/'  four  solutions  with- 
out error  are  expected. 


II.  Hamburo. 


Special  exercisetJ 
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fonned  such  that  its  weight  p=162xg  and  sutface  0«27  r  cm.'  are  equal  to  the 
piece  of  lead.   Determine  the  height  of  the  cylinder  and  the  ladiua  of  the  end 
hemispheres  if  the  specific  heat  of  copper  is  9  ^  cm."*. 
4.  Differential  calculus:  The  curve 

has  a  point  of  inflexion,  a  maximum,  and  a  minimum  point.  Determine  these 
points  and  draw  the  curve. 

Special  exerdsei. 

{%)  Solve  the  first  question  by  analytic  geometry, 
(ti)  Solve  the  second  question  by  pure  geometry. 

{Hi)  The  intrinsic  equation  of  Van  der  Waals  is 
Re=(p+^)  (v-b) 

where  p  is  constant  and  the  absolute  temperature  O  is  a  function  of  the  volume  v. 
For  what  value  of  v  has  the  corresponding  curve  an  inflexional  tangent?  What 
value  must  p  have  in  order  that  the  inflexional  tangent  be  parallel  to  the  azia 
of  volume? 

(3)  OBERREALSCHULE  (one  of  four),  spring,  1907. 

1.  Through  a  payment  of  6,000  marks  a  man  30  years  of  age  purchases  life  insurance. 

How  much  is  this  insurance  on  the  basis  of  4  per  c^t  interest  and  Schubert's 
table  of  vital  statistics?  What  age  must  the  man  reach  in  order  that  an  equal 
sum  would  be  paid  to  his  heirs  from  a  savings  bank  in  which  the  6,000  maikss  at 
3i  per  cent  had  been  deposited  till  the  termination  of  the  contract? 

2.  What  regular  spherical  polygons  can  be  made  up  of  equilateral  triangles  and  how 

large  are  the  radii  of  the  inner  and  outer  tangent  circles  of  these  polygons? 

3.  Find  the  first  polar  of  the  curve 

2a:>-l-2x»-8a;-y+8=0 
with  respect  to  the  origin.   Draw  the  curve  and  discuss  it.   Find  its  intanectioos 
with  the  2— axis  and  the  tangents  to  the  curve  in  these  points. 

4.  What  is  the  value  of  the  difference 


Jf  2  sinx  —  sin2g^ 


arcosx-tanx/4^ 

w 

"3 

Special  exercises. 


(a)  Find  the  locus  of  the  vertex  of  a  triangle  with  given  base  2  c  and  rides  of  given 
product  p'? 

(1)  What  is  the  form  of  this  locus  according  as  p  is  greater  than,  equal  to,  or  lees 
than  c? 

Example  for  sketching:  c»3 
Pi=2V27  pa=  ViO;  p,=3 
'  (2)  In  what  case  is  there  a  double  point,  and  what  are  the  tangents  at  this  doable 
point? 

(3)  Find  the  first  polars  of  the  point  at  infinity  on  the  base  of  the  triangle,  of  the 
point  at  infinity  on  the  perpendicular  bisector  of  the  base,  and  also  of  the 
middle  of  the  base  with  respect  to  the  locus  in  question.  -  Indicate  the 
significance  of  these  lines  for  the  locus,  and  draw  a  sketch  for  the  numerical 
values  c=3  and  p—2^.   
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(6)  Evaluate  the  integral 

dx 

b:c 

B.  LEHRAMTSPRt)FUNGEN. 

WURTTEMBBRO. 

/.  Questions  m  the  MathematicS'Physics  Division. 

Higher  Algebra. 

1.  Given  the  equation 

whose  roots  are  all  different  from  one  another.  Find  the  equation  of  the  fourth  degree 
in  y,  which  is  satisfied  by  the  unsymmetric  functions  of  roots  y=aH+a:,+aj,  etc. 
Prove  that  the  discriminants  of  the  two  equations  are  identical. 

2.  According  to  the  general  interpolation  formula  find  an  integral  algebraic  ftmc- 
ti(m  Vx  (fourth  order  in  x)^  which  for 

takes  on  the  values  ^^g;    ^^^^ J  ^ 

(Indicate  also  a  second  method,  without  details;  evaluate  the  determinants  which 
here  enter.)  Further  show  that  the  value  y,  can  be  changed  into  an  "  tJberzweizahl, " 

if  for  numbers  of  the  form        the  name  "t}ber-r-Zahr'  is  employed.   Write  down 

the  values  of  the  numbers  y_i  to  y^.  Fiirther  calculation  of  checked  by  these 
values;  calculation  of  the  sum  y_j  to  y^.  Checks. 

Higher  Analysis. 

I.  Evaluate  and  give  the  geometric  meaning  of  the  double  integral 

give  a  plan  and  elevation  sketch. 

3.  12jy»^^+3y(x»-2y»)||=2. 

4.  Derivation  of  the  properties  of  the  logarithm  and  of  the  exponential  function  in 
the  complex  field.   Give  three  examples. 

Analytic  Geometry. 

1.  Discuss  the  curve 

2.  Find  the  equation  of  the  tangent-surface  of  the  space  curve  a:=X,  y=X',  2=X' 
and  determine  t^e  orthogonal  trajectories  of  the  tangents  on  the  surface.  Without 
calculation,  what  maybe  stated  with  regard  to  the  lines  of  curvature,  the  asymptotic 
lines,  and  the  geodetic  lines  of  the  surface?  (If  time  is  lacking  it  is  only  necessary 
to  write  the  differential  equation  of  the  trajectories.) 

Synthetic  Geometry. 

1.  Determine  the  center  of  a  hyperbola  given  four  points  and  the  direction  of  an 
asymptote. 

'2.  To  foiur  planes  through  a  point  0,  no  three  of  which  cut  in  a  straight  line,  the 
normals  in  0  are  given.   How  may  the  normal  at  0  to  any  plane  through  0  be  con- 
101179'— 18  ^18 
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Btnicted  through  simply  joining  and  intersection,  and  in  particular  without  the 
further  use  of  a  right  angle? 

DESCRipnvE  Geombtrt. 

In  a  vertical  plane  of  projection  a  semi-ellipee  is  given,  of  which  the  shadow  is  a 
semicircle.  It  is  subjected  to  a  rotation  in  space  about  a  vertical  axis.  Construct 
the  normal  curve  and  the  meridiap  of  the  surface  of  rotation  so  constnicted,  i.  e.,  the 
section  of  any  plane  (I)  perpendicular  to  the  axis  of  rotation  or  (2)  through  the  axis. 
(Suppose  the  proportions  given.)  Give  a  free  drawing  in  india  ink  of  the  two 
curves  sought,  also  a  short  description  of  the  corresponding  construction. 

Analytic  Mechanics. 

1.  On  three  mutually  perpendicular  weightiess  sticks,  rigidly  fastened  together  at 
a  point  0,  "mass-points"  P,  Q,  /J  are  placed  at  distances  a,  6,  c  from  0. 

The  system  is  turned  about  an  axis  through  0  which  at  a  given  instant,  when  the 
angular  velocity  is  w,  makes  angles  or,  /9,  y  with  the  three  sticks. 

How  great  is  the  vis  viva  of  the  turning  motion  of  the  system  at  this  instant?  Tliroug^ 
what  single  force  at  0  and  what  pair  of  forces  (what  axis-moment)  may  the  three  cen- 
trifugal forces  be  replaced? 

Discussion  of  the  results  for  the  case  a=^=7. 

2.  The  velocities  of  three  noncollinear  points  of  a  rigid  body  moving  with  freedom 
of  the  first  order,. are  given  for  a  certain  instant  as  vectors,  i.  e.,  in  size  and  direction. 
Show  how  to  find,  either  by  drawing  or  by  calculation,  for  the  same  instant:  (a)  the 
velocity  of  a  fourth  point  of  the  body,  also  considered  as  a  vector,  and  (6)  the  central 
axis  or  rotation  axis,  i.  e.,  the  locus  of  the  points  of  the  body  which,  for  the  instant, 
of  all  of  its  points  has  the  least  velocity . 

Trigonometry  and  Mathematical  Geoqraphy. 

1.  On  two  points  A  and  B  of  equal  height  and  25  meters  from  each  other  rests  a 
smooth  thin  band  of  steel  which  sags  50  centimeters  in  the  middle.  How  many  milU- 
meters  (to  the  nearest  tenth  of  a  millimeter)  is  the  band  longer  than  25  meters? 

The  calculation  is  to  be  carried  through,  and  the  exactitude  of  the  result  proved, 
without  employing  any  tables.   (The  calculation  is  to  be  carried  through  in  numbers.) 

2.  On  a  simple  rod  standard  a  vertical  reference-plane  F  is  determined  by  a  strong 
white  endless  thread  passing  through  two  rings  Oi  and  Oj,  and  stretched  with  the 
help  of  a  hanging  stone  0,.  The  azimuth  of  the  two  directions  of  the  thread  differs 
by  exactly  180° .  The  azimuth  is  not  exactly  known,  but  it  corresponds  about  (accord- 
ing to  the  compass  within  5°)  to  the  prime  vertical. 

At  the  point  of  observation  (in  middle  Germany),  determining  the  northern  lati- 
tude <t>  on  an  evening  toward  the  end  of  November,  1895,  the  following  times  of  transit 
through  the  plane  of  the  thread  are  observed  in  siderial  time: 
y  Lyra  (about  westward)  5,=22»»  29*  59", 
y  Andromeda  (about  eastward)  $2=22^  35*  45". 
The  apparent  AR  [right  ascension]  and  5  [declination]  of  the  two  stars  on  the  evening 
of  observation  were : 

y  Lyra  ai=18»»  55"»  2-,  5i=+32°  32^8, 
y  Andromeda  a^^V  57»  32%  52=+41*»  50^.1. 
What  is  the  northern  latitude  of  the  place  of  observation?  What  was  the  azimuth 
of  the  plane  of  the  thread?  What  kind  of  stars  are  to  be  chosen  for  such  determina- 
tion of  the  northern  latitude  by  transits  through  one  and  the  same  vertical  first  east- 
ward and  then  westward?   Calculation  of  <t>  in  numbers  is  desired. 
(The  candidate  is  allowed  a  logarithm  table.) 
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Thbobbtical  Physics. 

1.  Discussion  of  the  physical  foundations  of  the  Newtonian  definition  of  the  quan- 
tities "force"  and  "mass." 

*  2.  Derivation  of  the  formula  of  an  adiabatic  curve. 

3.  Foundations  of  a  theory  of  plane  difibraction  grating  for  parallel  lig^t  rays. 

4.  How  and  with  what  exceptions  is  Helmholtz's  law  of  induction  derived  on  the 
basis  of  the  law  concerning  the  conservation  of  energy? 

//.  Mathematical  Qucstiona  of  the  ChemUtry-bioloffy  Diviiion. 

Alobbra  and  Lowbb  Analysis. 

1.  A  merchant  buys  wares  for  a  certain  sum,  has  in  addition  5  per  cent  expenses, 
and  sells  them  again  for  504  marks,  and  thereby  gains  a  twentieUi  part  of  the  pur- 
chasing price.  What  did  this  amount  to? 

2.  A  left  a  fortune  of  100,000  marks.  From  this  his  children  must  receive  6,810 
marks  annually  for  10  years  from  the  first  payment  within  a  year  after  his  death. 
The  capital  after  10  years  is  to  be  devoted  to  school  purposes.  How  large  will  this 
amount  be? 

3.  Express  the  fraction  as  the  sum  of  two  positive  fractions  with  denominators 
13  and  2Z.   What  are  possible  solutions? 

4.  In  the  equation  ar*— lLc'-f-pa^+^— 60=0  the  root  2-f-<  is  given.  Find  the  other 
roots  and  the  coefficients  p  and  q.   (Check  by  means  of  Homer's  method). 

DiFFERBNTIAL  AND  InTEORAL  GaLCULUS. 

a:=0(x-8ina;) 

2.  Express  y>=log  (a;+Vl+3J')  as  a  power  series  in  x  and  discuss  the  convergence  of 
the  series. 

3.  Given  the  hyperbola  ^  —  1=0. 

Through  the  origin  and  with  different  points  of  the  hyperbola  as  centers,  circles  are 
described.   Find  the  equation  of  the  envelope  of  these  circles. 

Elementary  Geometry. 

1.  Describe  a  circle  which  touches  a  given  line  in  a  given  point  P  and  cuts  a  given 
circle  K  at  the  ends  of  a  diameter.   (Analysis,  construction,  proof.) 

2.  Given  a  point  and  two  lines  L  and  L%  which  cut  one  another  in  ^.  OnL  find 
a  point  X  such  that  the  perpendicular  X  Y  from  on  is  a  mean  proportion  be- 
tween A  Fand  PX,   (Construction  and  proof.) 

3.  Given  a  right  circular  cone  of  which  an  axial  section  is  an  equilateral  triangle. 
Produce  the  surface  beyond  the  circular  base,  such  that  the  whole  surface  of  the 
added  conical  shell  is  to  the  surface  of  the  whole  cone  as  5  is  to  6  (including  construc- 
tion of  the  calculated  result). 

4.  B  and  C  are  the  middle  points  of  two  spheres  of  radii  r,  and  r,  (10  and  14  cm.). 
To  an  observer  at  A  the  spheres  appear  under  angles  of  sight  Si  and  (3^  37^  20^^  and 
4**  16'  30^0.  Angle  BAC  ia  71°  4'  40'^  How  great  is  the  distance  between  B  and 
C,  and  how  iaige  are  the  angles  ABC  and  ACBl 
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Analytic  Geombtet. 

1.  The  curve  with  e^iuation 

breaks  up  into  three  lines,  of  which  one  ia  x—2y.  What  are  the  equations  of  the 
other  two?  What  are  the  coordinates  of  the  vertices  of  the  corresponding  triangle; 
find  its  area. 

2.  In  the  hyperbola^— p— 1=0  a  diameter  with  slope  n  is  given.  What  is  under- 
stood by  a  diameter  conjugate  to  this  diameter  and  how  is  the  slope  t/  of  this  diameter 
derived?  How  laige  are  the  semi-diameters  corresponding  to  these  two  directions? 

3.  Discuss  and  sketch  the  curve  with  equation 

4.  Given  a  circle  of  radius  r  and  a  line  which  is  at  a  distance  a  from  the  middle 
point  of  the  circle.  A  second  circle  touches  the  line  in  its  intersection  with  the  line 
drawn  through  the  middle  point  of  the  first  circle  perpendicular  to  the  line;  the  com- 
mon tangents  of  the  circles  touch  the  second  circle  in  points,  the  locus  of  which  is 
required.  (The  given  line  is  to  be  taken  as  axis,  and  the  foot  of  the  perpendic- 
ular as  origin  of  coordinates.) 

DsscRiPnvs  Gbometry. 

An  ellipse  is  projected  horizontally  as  a  circle  of  10  cm.  diameter,  vertically  as  a 
line  (30*?  toward  the  right  with  the  base  line).  The  horizontal  trace  of  a  given  pUne 
makes  an  angle  of  60°,  the  vertical  trace  of  45°,  both  toward  the  right  with  the  base 
line.  Construct  the  shadows  of  the  ellipse  on  these  planes.  (Both  projections  of 
rays  of  light  coming  from  the  left  make  angles  of  45°  with  the  base  line.) 

The  two  projections  of  the  shadows  are  to  be  constructed  independently  of  one 
another;  at  any  given  point  construct  the  tangent  and  find  the  nature  of  the  curve 
in  order  that  its  conjugate  diameters  can  be  determined. 

Experimental  Phtsics. 

1.  A  locomotive  weighing  20,000  kilograms  moves  on  a  track  1^  meters  wide  and 
its  center  of  gravity  is  li  meters  above  the  rails;  what  is  the  greatest  velocity  that  the 
locomotive  may  attain  in  order  that,  on  a  curve  of  80  meters  radius,  it  shall  not  leave 
the  rails?  What  is  the  maximum  velocity,  if  the  outer  rail  be  so  raised  that  the  plane 
of  the  rails  is  inclined  to  the  horizontal  plane  with  an  angle  of  5°? 

2.  For  determining  the  temperature  of  a  smelting  furnace,  a  platinum  sphere  of 
100  grams  is  put  in  it  and  then  thrown  into  a  mixing  calorimeter  which  contains  800 
grams  of  water  at  10°  G.  What  is  the  temperature  of  the  furnace  if  the  brass 
calorimeter  tub  weighed  250  grams  and  the  final  temperature  reached  14.8**?  (Spe- 
cific heat  of  brass,  0.0926;  of  platinum,  0.0326,) 

3.  Two  biconvex  lenses  with  focal  lengths  /,=4cm.  and  /*2=6cm.  are  arranged  from 
left  to  right,  such  that  the  distance  of  their  optical  middle  point  amounts  to  5=1  cm.; 
the  thickness  of  the  lenses  may  be  neglected.  To  the  left  of  the  first  lens  is  a  lumi- 
nous substance  AB  1  cm.  high.  Construct  the  picture  of  the  object  which  is  thrown 
through  the  pair  of  lenses  and  also  determine  the  distance  6i  of  the  picture  from  the 
second  lens.  How  great  is  the  common  focal  distance  /  of  the  system  of  lenses 
counted  from  the  second  lens;  and  what  advantage  is  there  in  such  a  combination 
of  lenses  over  a  simple  lens  with  the  same  focal  distance? 
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JAPAN. 

The  following  mathematical  papers  were  set  in  Tokyo  for  the  twenty-^fth  exami- 
nation for  teachers'  licenses,  in  1911. 

PRELIMINARY  EXAMINATION  QUESTIONS. 

Arithmetic  (3  hours). 

1.  Find  three  fractions,  A,  B,  and  C  equal  to  {,  J,  and  respectively,  such  that 
A^a  denominator  is  equal  to  B's  numerator,  and  B'b  denominator  to  C's  numerator. 
Find  the  simplest  forms  of  such  three  fractions. 

2.  A  certain  company,  dividing  its  capital  in  the  ratio  of  3  : 5  : 7,  carried  on  its 
business  in  three  divisions.  At  a  semiannual  settlement  it  was  found  that  the  first 
division  had  made  2,600  yen,  and  the  second  had  earned  8  per  cent  a  year  on  its 
capital,  but  that  the  third  had  suffered  a  loss  of  5  per  cent  a  year  of  its  capital.  How- 
ever, the  net  result  was  found  to  be  a  gain  of  6  per  cent  a  year  on  the  total  capital. 
What  was  the  amount  of  the  capital? 

3.  A  steamer,  bound  for  a  certain  port,  had  its  engine  damaged  when  one-fifth 
of  its  voyage  had  been  completed.  As  it  had  to  reduce  its  speed  by  10  knots  for  the 
rest  of  its  course,  the  average  speed  was  found  to  be  less  than  the  first  by  4  knots. 
What  was  the  initial  speed? 

4.  By  evaporating  600  grams  of  water  containing  3  per  cent  of  salt,  one  containing 
5  per  cent  of  salt  was  to  be  obtained.  It  was  found,  however,  that  70  per  cent  of  the 
water  had  already  evaporated.  How  much  water  containing  3  per  cent  of  salt  must 
be  added  in  order  to  obtain  the  solution  of  required  strength  7 

5.  Of  a  cyhndrical  vessel  holding  one  sho,  the  height  and  diameter  of  which  are 
equal,  find  the  height  to  the  hundredth  place. 

Algebra  (3  houis). 

1.  When  aH-5+c=0,  prove 

/b—e  ,  c— a  ,  a—b\  (a    ,   6   ,    c  \  . 

(—+-5-+—)  \j=i-^^a^-^)-*' 

2.  Solve  and  discuss  the  following  simultaneous  equations: 

aa;—6y— 2+1=0,  aj-fy— oz— 6=0,  x+y— «+l=0. 

3.  Gut  a  triangle  and  a  rectangle,  having  equal  bases  on  a  straight  line,  by  another 
straight  line  [parallel  to  it]  *  so  that  the  sum  of  the  areas  cut  out  between  the  parallel 
hnes  shall  be  equal  to  the  area  of  the  triangle.  Find  the  distance  between  the 
parallel  lines. 

4.  In  how  many  different  ways  can  10  balls  be  arranged  in  a  straight  line,  provided 
that  2  special  balls  must  in  all  cases  be  placed  so  as  to  occupy  alternate  positions?  ^ 

5.  Let  ai,  Oa,  a,,  be  an  arithmetic  precession,  and  61,  h^,h^,  be  a 

geometric  having  all  its  terms  positive.  Prove  that  Oq  is  not  greater  than  6q,  if 
a,=&i  and  03=63. 

1  These  words  do  not  occur  in  the  original 

lit  is  not  clear  what  Js  meant  by  "alternate  positions." 
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Gbombtrt  (3  hours). 

1.  Let  two  circles  touch  internally  at  A,  From  any  point  P  in  the  drcumlerence 
of  the  external  circle  draw  a  tangent  P  Mto  the  internal  one,  and  prove  that  P  A:P  M 
is  constant. 

2.  Given  a  vertical  angle,  the  radius  of  the  inscribed  circle,  and  the  area,  construct 
the  triangle. 

3.  The  vertex  A  of  the  rectangle  ABCD  is  a  fixed  point,  and  B  and  D  are  on  the 
circumference  of  a  fixed  circle.   Find  the  locus  of  the  point  C. 

4.  Find  the  limit  of  the  position  of  a  point,  the  ratio  of  whose  distances  from  two 
fixed  points  is  less  than  a  given  ratio. 

5.  Of  a  quadrilateral  whose  foiur  vertices  are  not  all  in  one  plane,  three  are  fixed 
and  one  moves  along  a  straight  line.  Find  the  locus  of  the  intersection  of  the  lines 
joining  the  middle  points  of  its  opposite  sides. 

.   FINAL  EXAMINATION  QUESTIONS. 

Abtthmbtic,  Algebra,  and  Geometrt  (written). 

Part  I  (3  hours). 

1.  The  sum  of  a  certain  irreducible  fraction  and  its  reciprocal  is  equal  to 
138794 

Find  the  irreducible  fraction. 

2.  Eliminate  x,  y,  and  z  from 

a    z    0    y    c  z 
xyz=abc, 

x'+y*+2(a6+6c+ca)=K). 

3.  If  a,  5,  p,  and  q  be  real,  prove  that  the  following  equation  has  real  roots, 

4.  Solve  the  following  inequality,  5>Va(fl— 2j),  where  a  and  b  are  positive, 
and  V  represents  the  positive  square  root. 

5.  Prove  that  the  following  three  equalities  are  consistent  with,  one  another, 


x^W-^'       y=W-ioff^,  z—W-^* 
log  representing  the  common  logarithm. 

Part  II  (3  hours). 

1.  If  rectangles  ABDE,  A  CFG  be  externally  constructed  on  the  two  sides  AB  and 
jIC  of  the  right  angle  ^  of  a  right-angled  triangle  ABC,  prove  that  the  straight  lines 
BF  and  CD  intersect  with  each  other  on  the  perpendicular  from  A  to  the  hypot- 
enuse BC. 

2.  Draw  a  circle  with  its  center  on  a  straight  line  passing  through  the  center  d  a 
given  circle,  intersecting  this  circle  at  right  angles  and  passing  through  a  givexi  point. 

3.  Of  a  triangle  ABC,  the  vertex  ^  is  a  fixed  point  on  an  edge  of  a  trihedral  angle 
and  the  other  two  vertices  B  and  C  move  respectively  along  two  other  edges.  Find 
the  locuB  of  the  center  of  gravity  of  the  triangle. 
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Appendix  j*.  211 
Arithmbtic  (oral). 

A  boat  is  rowed  over  a  certain  distance,  when  there  is  no  tide,  in  24  hours.  With 
the  tide,  however,  the  same  distance  can  be  rowed  over  in  15  hours.  Against  the 
tide  the  boat  can  be  made  to  go  over  32  knots'  in  2  hours.  Find  the  speed,  ac- 
cordingly, when  it  is  rowed  with  the  tide. 

* 

Algebra  (oral). 
Solve  the  following  simultaneous  equations, 

(H.2t)a:-(H-%=l-lr, 
3(1+*)  x-(3+*)y=3-fi. 
Gbometry  (oral). 

Draw  a  straight  line  meeting  two  straight  lines  not  in  the  same  plane  and  normal  to 
a  given  plane. 

Trioonometry  (written). 
ITteory  houri). 

1.  Solve  and  discuss  the  following  equation, 

sin  Sx^m  sin  x, 

2.  Eliminate  d  and  ^  from 

c  sin  d=a  sin  (d4-^)» 
a  sin  <p^b  sin  0, 
cos  ^- cos  ^=2m. 

3.  Find  the  maximum  value  of 

cosec  ^-tan^. 
cot20+tan^-I 

4.  If  the  length  of  three  bisectors  of  the  three  angles,  A,  B,  C  of  a  triangle  ABC  be 
respectively  equal  to  p,  g,  r,  prove  that 

ABC 

^2'^^2-_^^2  1,1.1 

5.  Having  given  one  angle,  the  perimeter,  and  the  radius  of  the  circumscribed 
circle  of  a  triangle;  solve  the  triangle. 

AppUoathn  (5  hours). 

When  the  three  sides  of  a  triangle  are  known  to  be  respectively, 

a=750.74m.,  6=596.42  m.,  c=204.68  m., 

compute  the  three  angles  and  the  area. 

Analytic  Geometry  (3  hours). 

1.  Given  a  point  (1, 1)  and  a  straight  line  3x+4y— 6=0,  the  axes  being  rectangu- 
lar. Form  the  equation  of  the  curve  of  the  second  degree,  having  the  point  and  the 
straight  line  for  its  corresponding  focus  and  directrix  and  5  for  its  eccentricity,  and, 
reduce  it  to  the  standard  form. 

^Soch  Is  the  origiiial. 
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2.  Let  Nhe  the  point  of  intersection  of  the  normal  at  any  point  if  on  an  ellipse  and 
its  major  axis.  Prove  that  the  orthogonal  proj  ection  of  MNou  the  line  passing  through 
M  and  one  of  the  foci  is  constant. 

3.  Prove  that  the  four  vertices  of  a  parallelogram  circumscribing  an  ellipse  and  its 
two  foci  are  on  the  same  equilateral  hyperbola. 

4.  Given  an  ellipse  and  a  circle  concentric  with  each  other,  the  radius  of  the  circle 
being  equal  to  the  sum  of  half  the  major  axis  and  half  the  minor  axis  of  the  ellipse. 
Prove  that  the  locus  of  the  point  of  intersectifm  of  the  two  normals  to  the  ellipse  at 
the  points  at  which  two  tangents  are  drawn  to  the  ellipse  from  any  point  on  the  circle 
is  a  circle. 

5.  Let  N  be  the  point  of  contact  at  which  a  tangent  is  drawn  from  the  center  M 
of  a  fixed  circle  to  the  circumscribed  circle  of  a  triangle  self-conjugate  with  respect 
to  the  fixed  circle.   Prove  that  MNia  constant. 

Differential  and  Integral  Calculus  (4  hours). 

1.  If  f(x).  V  {x)-/(x).  if/  {x)7^^  within  the  interval  a  ^  a;  ^  5,  and  /  (a)  =  0, 
f{f))=zO^  then  prove  that  <p  {x)  will  become  zero  within  the  given  interval  at  least 
once.   Here  f  {x)  and  (/  {x)  are  continuous  within  the  given  limits. 

2.  Let  Fbe  the  point  at  which  the  line  passing  through  any  point  X  on  the  diag- 
onal of  a  parallelogram  ABCD  and  the  vertex  B  intersects  the  side  AD  or  its 
extension.  Find  the  minimum  of  the  sum  of  the  areas  of  the  two  triangles  AX  Y 
and  BXC, 

3.  Take  z  as  the  function  of  two  independent  variables  x  and  y:  substitute 

x=r  sin  0  cos  ^,  y=r  sin  9  sin  2=r  cos  6 


in-^14-^^^  ^(^)  '  taking  $  and  ^  as  independent  variables  eliminate  x,  y,  z. 

4.  B     m)  represents  f  ar*(l— a;)""'  dr,  /  and  m  being  positive. 

J  0 

Prove  that 

B(Z,m)=^-^B(/+l,m). 

5.  Find  the  whole  length  of  the  space  curve  represented  by  the  equations 

a  and  h  being  positive. 

6.  Take  x=ip{u,v)  and  y=d(u,i;),  and  change  the  variables  of  integration  in 

^ ^dxdy  from  x^y  to  u,v. 
1  In  the  report  this  equation  is  given  as     r  sin  ^ 
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England,  3,  45-^,  163,  215,  223-226,  228, 

230-251. 
EngstrSm,  F.  A.,  186. 
V EnseignemerU  MaMmatique,  4,  26,  38, 

72, 123, 128, 129, 137, 143,  157,  167,  190, 

199,  211. 
EdtrOs,  J.,  135. 
Epstein,  P.,  117. 
EucUd,  9,  65, 169,  206. 
Euclid's  elements,  6,  7, 41, 49, 50,  54,  172. 
Euler,  L.,  32,  114,  150,  169. 
Euler's  line,  154. 

"Euler's  theorem"  for  polyhedra,  16, 154. 
Eversheim,  P.,  99. 

Examination  papers,  Bavaria,  Lehramt»- 
prdfung,  99,  100;  Belgium,  concours 
g^6ral,  30;  Denmark,  skoleembedsex- 
amen,  42-44;  England,  Cambridge  en- 
trance scholarship,  245-251,  Cambridge 
local  (senior),  231-236,  Oxford  and 
Cambridge  sdiools,  236-242,  University 
of  London  matriculation,  242-244; 
France,  concours  for  admission  to 
r^cole  Normale  Sup^rieure,  and  for 
bourses  de  licensee,  252-254,  concours 
de  Tagr^tion  des  sciences  math^ma- 
tiq«es,  255-266;  Hamburg,  Reifepra- 
fungen,  269-271;  Japan,  teachers'  li- 
comes,  275-278;  Wurttemberg,  Reife- 
pruf'Qngen,  267-269,  Lehramtspiiifun- 
gen,  271-274. 


Examinations  for  prospective  teachers  in 
secondary  schools,  Alsace  -  Lorraine, 
Seminarjahr,  116,  117;  Austria,  Leh- 
ramtsprafung,  22f ,  212f ;  Baden,  general 
and  special  subject  examinations, 
Seminarjahr,  113-116;  Bavaria,  Lehr- 
amtsprflfung,  Seminarjahr,  99-106; 
Belgium,  as  candidate  in  physical 
science  and  mathematics,  for 'doctorate, 
31f,  213,  214;  Denmark,  filosofikum, 
skoleembedsexamen,  41f,  214,  215;  Fin- 
land, for  candidate  in  philosophy,  for 
ciertificate  of  aptitude  in  teaching,  for 
licentiate  and  doctorate,  62f,  215,  216; 
France,  licence  sciences,  agr^tion, 
and  doctorate,  68f,  216;  Hamburg, 
Seminarjahr  and  Probejahr,  119-121; 
Hesse,  general  and  special  subject, 
Seminarjahr,  Probejahr,  117, 118;  Hun- 
gary, general,  special  subject  and  peda- 
gogic, 132-137,  218;  Italy,  for  diploma 
di  magistero,  for  dottore  in  matematiche 
pure,  for  licenza  dell'  universita,  141, 
218,  219,  221;  Japan,  for  teachers' 
licenses,  147-152,  275-278;  Nether- 
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school  teaching,  and  for  the  doctorate, 
155-157,  220;  Prussia,  examination  pro 
facilitate  docendi  or  Staatsexamen, 
Seminarjahr,  Probejahr,  87-97,  217; 
Roumania,  license  ^  sciences  math^- 
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seminar,  examination  of  capacity,  159, 
220,  221;  Russia,  State  examination, 
164-6;  Saxony,  LehramtsprOfung,  Sem- 
inarjahr, and  Probejahr,  107-110; 
Spain,  licenciatura,  doctorate,  168-170, 
221;  Sweden,  filoeofie  ftmbetsexamen, 
filoeofie  licentiatexamen,  for  filosofie 
doctor,  for  prov&r,  176-188,  222;  Swit- 

-  zerland,  for  baccalaur^at  h&  sciences 
math6matiques,  for  certificat  d'apti- 
tude  ^  Tenseignement  des  sciences 
dans  les.  ^tablissements  secondaires 
sup^rieurs,  for  licence  sciences 
math^matiques,  PatentprOfung  von 
K&ndidaten  des  hdheren  Lehramts,  for 
doctorate,  195-198;  Wurttemberg,  Dien- 
stprtifungen,  Vorbereitungsjahr  or  Sem- 
inarjahr, 111-13,  271-274.  8u  aUo, 
Bachelor  of  arts,  Bachelor  of  philoso- 
phy. Bachelor  of  science,  Hausarbeiten. 
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ExaminatioDS  in  secondary  schools,  Aus- 
tralia, junior  and  senior  examinations, 
6-8;  Austria,  Maturit&tspriifungen,  17; 
Belgium,  for  dipldme  de  sortie,  30, 213; 
Denmark,  realexamen,  and  studentexa- 
men,  39,  40;  Finland,  leaving  examina- 
tion, 61;  France,  forbaccalaur^at,  con- 
cours  for  icdie  Normale  Sup^rieur  and 
ficole  Polytechnique,  67-72,  216,  252- 
254;  Germany,  Abschlusspriifung,  and 
Abgangsprtlfung,  or  Arbiturientenprtt- 
fung  or  Maturitatsprdfung  or  Keifeprtt- 
fung,  78, 81, 84f ;  Hungary,  for  certificate 
of  maturity,  131;  Italy,  maturitil,  for  li- 
cenza  ginnasiale,  for  licenza  liceale,  139; 
Netherlands,  for  diploma,  153-155,  220; 
New  South  Wales,  for  intermediate  and 
leaving  certificates,  5-7;  Rou  mania, 
certificate  of  secondary  study,  158; 
Russia,  certificate  of  maturity,  162, 163; 
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Faif(ier,  A.,  140. 
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Fink,  K.,  10. 
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FoUe,  F.  J.  P.,  32. 
Forel,  103. 
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Forsyth,  A.  R.,  182. 
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107,  134,  147,  150,  194,  195,  213,  223. 


France,  3,  19,  66-77,  144,  158,  163,  216, 

221,  224-228,  252-266. 
Fr^chet,  R.  M.,  264. 
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Friedel,  J.,  184. 
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Frobenius,  G.,  98. 
Fuchs,  L.,  127. 
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Galois,  E.,  170. 
Gauss,  E.  F.,  134,  150,  206. 
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135,  147,  153,  155,  157-169,  164,  169, 
170,  172,  193,  195-197,  214,  218,  220, 
221,  223,  226,  264,  266,  272,  274;  pro- 
jective, 18,  19,  23,  24,  32,  62,  65,  69, 
98,  107,  111,  114,  122,  132-134,  147, 
169,  193-197,  206,  214,  21^223,  226, 
271. 

Germany,  3,  4,  19,  28,  77-129,  163,  200, 
210,  217,  218,  224-228,  230,  267-274. 

Gesellschaft  deutscher  Naturfoischer  und 
Arzte,  121,  122. 

Geuther  N.,  128.  ' 

Geyser,  91. 

Gibbs,  J.  W.,  184. 

Ginnafiio,  138,  229. 

Girard,  A.,  25. 

Giiod,  F.,  70. 

Gmeimer,  A.,  21. 

Godeaux,  L.,  32. 

Godfrey,  C,  50. 

Gdransson,  E.,  190. 

Goldzieher,  K.,  3,  137. 

Gordan,  P.,  104. 

Gottingen,  University  of,  78,  90,  97; 

Vorschiage,  122,  123. 
Goursat,  fi.,  72,  73,  179,  206. 
Giuf,  J.  H.,  199. 
Graasmann,  H.  G.,  127. 
Gray,  A.,  183. 
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Greenstreet,  W.  J.,  60. 
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Guinchard,  J.,  190. 

Guldin,  P.,  164. 

Gutzmer,  A.,  87,  121. 

GyUenberg,  K.  A.  W.,  186. 

Gymnaflien,  Austria,  15f;  Denmark,  39f, 
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269;  Hungary,  130,  218,  229;  Nether- 
lands, 153f,  229;  Koumania,  158,  229; 
Russia,  1601,  229,  230;  Sweden,  171f, 
229;  Switzerland,  191f,  230.  See  also 
Realprogymnasien,  Reformrealgymna- 
sien,  Unteigymnasien. 

Hadamard,  J.,  266. 
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Hallgren,  190. 
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Hammond,  H.  E.  D.,  129. 
Hardy,  G.  H.,  60. 
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Jahreshericht  der  deuUschen  McAhematikeT' 

Vereinigung,  21,  97, 122. 
Jahresberichten  Hber  das  hdhere  Schulwesen, 

121. 

Jeans,  J.  H.,  184. 
Jesien,  W.  S.,  163,  167. 
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Lagrange,  J.  L.,  133,  150,  163,  169. 
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179,  256. 
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Ledoux,  A.,  34. 
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Legge,  J.  C,  190.  - 
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Lehmann-Filh<^,  R.,  98. 

Lehramtaassesor,  118. 

LehramtsprAfung.   See  Examinations  for 

prospective    teachers   in  secondary 

schools. 
Lehramtsreferandar,  118. 
Leibnitz,  G.,  98. 
Lektorer,  188,  189,  222. 
Lenard,  P.,  184. 

Leonardo  Pisano.   See  Fibonacci's  series. 
Leonhardt,  E.,  136. 
Lessiug,  G.  E.,  155. 
Leubuscher,  G.,  128. 
licei,  138,  229,  230. 
See  aUo  Lyc^es  and  Lyceer. 
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220. 
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lindskog,  N.,  180. 
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liverpool.  University  of,  52;  training  of 
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Lyceer,  61f,  228.  See  also  Licei  and 
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See  also  Licei  and  Lyceer. 
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Mach,  E.,  183,  184. 
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Mertens,  F.,  21. 
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Middle  schoolfl  (higher),  Belgium,  28; 
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MQnsterberg,  H.,  84. 
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mittee of  Seventeen,  203, 204. 

Nationsfdreningar  or  nation  societies, 
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Neff,  K.,  95. 
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Nemst,  W.,  178. 

Netherlands,  The,  3,  153-157,  220,  224- 
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Netto,  E.,  182. 
Neuberg,  J.,^,  37. 
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Niewenglowski,  B.,  70,  264,  266. 
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NouveUes   Annales   de    M  thhnatiques, 

252,  261,  262,  266. 
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219;  Oberlehrer  and  Richter,  125,  126. 
Oberrealschule  15,  78f,  191,  228,  267-271. 
Ovningsl&rare,  188. 
Oldrini,  A.,  143.. 
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Osgood,  W.  F.,  181. 
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Oxford  University,  52-55;  local  exami- 
nations, 50. 

Padoa,  A.,  143. 

Pddogogisdie  Studien,  136. 

Paolis,  R.  de,  140. 

Papelier,  G.,  70,  207. 

Parker,  S.  C,  207. 

Pascal's  theorem,  25,  13^ 

Paulsen,  F.,  126. 

Peaucellier's  cell,  259. 

Pefialver,  P.,  170. 

Pensions  for  teachers  in  secondary 
schools,  Austria,  26;  Belgium,  36,  37; 
England,  60;  Germany,  125,  227;  Hun- 
gary, 137;  Italy,  142;  Japan  ,  152; 
Russia.  167;  Sweden,  189,  190;  Switzer- 
land, 199;  United  States,  209. 

Pestalozzi,  J.  H.,  116,  118,  120. 

Petersen,  J.  P.  C.,403,  182. 

Pfaff's  problem,  20. 

Pfliiger,  A.  W.,  98,  99. 

Picard,  E.,  72,  181. 

Pierpont,  J.,  206. 

Pincherle,  S.,  143. 

Planck,  M.,  184. 

Plato,  95. 

Ploumen,  H.,  38. 
'  Pltickerian  formulae,  179. 

Pochhammer,  L.,  87, 

Polytechnikum  or  Techmsche  Hoch- 
schule,  87, 104;  Berlin,  127;  Budapest, 
131, 132,  135;  Delft,  153;  Dresden,  108f ; 
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Milan,  140;  Munich,  100;  Stuttgart,  112; 

Zurich,  193, 194, 218, 222, 223.  See  aUo 

Univereities,  colleges,  and  technical 

institutes 
P0686,  C,  167. 
Praktikum,  122, 136. 
Pr^fet  des  Etudes, -35!. 
Pringflheim,  E.,  107. 

Privatdocenten,  19,  20, 104, 132, 164, 186, 
189. 

Probejahr  and  Prov&r.  See  Examina- 
tions for  prospective  teachers  in  sec- 
ondary schools. 

Proseminary,  18,  21,  22. 

ProvinzialschulkoUegium,  78,  85,  92,  94, 
95,  97,  127. 

Prttfungskommission,  KOnigliche  wis- 
senschaftliche,  87,  91,  94. 

Prym,  F.,  104. 

Puckle,  G.  H.,  146. 

Rados,  G.,  137. 

Rados,  J.,  137. 

Rasor,  S.  E.,  206. 

Rayleigh,  J.  W.  S.,  184. 

Realgymnasien,  15,  28,  78f,  130, 172f,  228, 
267-270. 

Realprogymnasien,  78,  81,  228. 

"Real  schools,"  130f.  160f,  229,  230. 

Realschulen,  15f,  28,  78f,  228,  230.  See 
aho  OberrealMhulen ;  Unterrealschulen. 

Realskolor,  171f,  222,  229. 

Rector,  Belgium,  35;  Finland,  64; 
France,  66. 

Reform-realgymnasien,  15. 

Regents,  37. 

Reidt,  F.,  96,  120. 

Rein,  W.,  129,  136. 

Remove,  47. 

Renard,  J.,  26,  137. 

Reports,  U.  S.  Commissioner  of  Educa- 
tion, 14,  30,  66,  7*,  95,  103,  131,  140, 
143,  152,  167,  190,  203,  207. 

Responsions,  51,  53. 

Rethwisch,  C,  121. 

Revrjie  deMathimatiqties  Spicialei,  159,  266. 

Rey  Pastor,  J.,  169. 

Reye,  T.,  25,  117. 

Riemann,  B.,  32,  62,  134. 

Rohn,  K.,  109,  110. 

Rohrberg,  A.,  44. 

RoUe's  theorem,  40,  163,  257, 

Rose,  J.,  4,  30,  32,  38. 

Rosanes,  J.,  87. 

Bosenhain,  J.  G.,  101, 


Rosenthal,  A.,  107. 
Rost,  G.,  104. 

Roumania,  3,  158,  169,  220,  221,  224, 
225,  229. 

Rouse,  W.  H.  D.,  58. 

Rousseau,  J.  J.,  95, 116. 

Routh,  E.  J.,  183. 

Roxbury  Latin  School,  20L 

Rueda,  C.  J.,  170. 

Russell,  J.  E.,  77,  97. 

Ryan,  W.  C,  209. 

Sadler,  M.  E.,  129,  190. 

Saint-Germain,  A.  de,  76. 

St.  Germain,<»H.  L.  de,  180. 

Salaries  for  teachers  in  secondary  schoobi, 
Belgium,  35-37,  214;  Denmark,  42, 
215;  England,  58,  59;  France.  75,  76, 
227;  Germany,  124,  125,  227;  Hungary, 
137;  Italy,  142;  Japan,  152;  Nether- 
lands,  154,  157;  New  South  Wales,  11; 
Russia,  166,  167;  Sweden,  189;  Switzer- 
land, 198;  United  States,  208-210. 

Salkowski,  E.,  127. 

Salmon,  G.,  182. 

Sannia,  G.,  140. 

Scarpis,  U.,  143. 

Schaeffer,  A.,  85. 

Scheffers,  G.,  178,  182. 

Scheibner,  W.,  182. 

Scherrer,  F.,  199. 

Schlesinger,  L.,  182. 

Schimmack,  R.,  128. 

Schmid,  K.  A.,  129. 

Schmidt,  E.,  98. 

Schnell,  H.,  128. 

School  and  Society^  205. 

School  Science  and  Mathematics^  76» 
211. 

Schottky,  F.,  98. 

Schubert,  H.,  270. 

Schulrat  (Germany),  85,  97,  124. 

Schur,  J.,  98,  117. 

Schuster,  M.,  121. 

Schwartz,  H.  A.,  98. 

Schwering,  K.,  96, 120. 

Scorza,  G.,  138,  1^. 

Scrutinium,  187. 

Secondary  schools,  accredited,  200.  201. 

Secondary  schools,  examinations  for 
prospective  secondary  school  teachers. 
See  Examinations  for  prospective  teach- 
ers in  secondary  schools. 

Secondary  schools,  periodicals.  See  Boff- 
erische  ZeiUckrifi  fur  ReaUchulwesen; 
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Bldtter  fdr  dU  OymnanaUchulwesen; 
Bolletino  ddla  Mathesis;**  Qazeta 
Mathematica;  Jahreibericht  iiher  das 
hdhere  Schulwesen;  MatJwnriatical  Gazette; 
Mathernatia  Teacher;  MathesU;  MilUl- 
ichuU;  Revile  de  MathSmatxques  Spi- 
dales;  School  Science  and  Mathematics; 
Statutisches  Jdhrhueh  der  hdheren 
Schulen;  Teachers*  College  Record;  Un- 
terrichtshULtter  fUr  Matfiematik  und  Na- 
turwissenschaften;  Zeitschri/t  fUr  die 
dsterreickischen  Oymnasien;  Zeitsckrift fUr 
Mathematischen  und  Natvrwissenschafi- 
liehen  Unterricht. 

Secondary  schools,  salaries  for  teach- 
ers. See  Salaries  for  teachers  in  second- 
ary schools. 

Secondary  schools,  schools  and  colleges 
for  training  teachers.  See  Teachers  for 
secondary  schools,  schools  and  colleges 
for  training  of  teachers. 

Seeliger,  H.,  107. 

Seminarien  (for  professional  training  of 
teachers)  and  Seminarjahr,  Austriav  26, 
212-213;  Denmark,  42;  Germany,  92-95, 
97-99,  102-104,  106,  110,  115,  118-121, 
12^125,  217;  Hungary,  136,  137,  218; 
Roumania,  159,  220.  See  also  Ex- 
aminations for  prospective  Teachers  in 
secondary  schools,  schools  and  colleges 
for  training  of  teach.ers. 

Seminaries  (in  university  instruction), 
Austria,  18, 19, 21-23;  Germany,  95,  98, 
99. 104, 105, 107, 109^111, 113, 117, 118, 
122;  Italy,*  141;  Switierland,  181,  185, 
186;  Sweden,  193;  United  States,  205. 
See  also  Proseminary. 

Serret,  J.  A.,  146,  178,  182. 

SerVaifl,  C,  32,  37. 

Severt,  F.,  219. 

Shaniavsky,  A.,  163. 

SheU,  47. 

Siefl,  R.  W.,  60. 

Simon,  M.,  96, 117, 120, 127, 129. 
Skoleembedsexamen,  41,  214. 
Skoleraad,  39. 

Smith,  A.  T.,  45,  46,  110,  137, 160. 
Smith,  C,  146. 
Smith,  D.  E.,  3,  10. 129,  211. 
Snyder,  V.,  140. 

Soci^t^  Suisse  des  Professeurs  des  Math^- 

matiques,  198. 
Somigliana,  C,  143. 
Sommerfeld,  A.,  107. 

101179^—18  ^19 


Special  Reports  on  Educational  Subjects, 
Board  of  Education,  London,  14,  44, 
51,  54.  60,  65,  76,  83,  129,  137,  167,  167, 
190,  199. 

Speiser,  A.,  117. 

Spicker,  91. 

Spring,  A.  F.,  34. 

Staatsexamen,  Prussia,  87f. 

Stamper,  A.  W.,  211. 

Statesman's  Year-Booh,  30,  160,  163,  168. 

Statistiches  Jahrbuch  der  hdheren  Schulen, 
124,  125. 

Stegemann,  M.,  179. 

Steiner,  J.,  193. 

Stemeck,  R.  von,  21,  27. 

Stirling,  J.,  150. 

Stitt,  A.,  27. 

Stfiber,  E.  A.,  34. 

St6ckUn,  J.,  199. 

Stokes,  G.,  169. 

St  y,  K.  v.,  92,  136. 

Stroobant,  P.,  33. 

Study,  E..  87,  98. 

Sturm,  J.  0.  F.,  134,  147. 

Sturm,  R.,  87, 127. 

Stuyvaert,  M.,  32,  37. 

Suppantschitsch,  R.,  21. 

Surveillant,  36,  213,  214. 

Suzzaza-Verdi,  T.  de,  143. 

Swarts,  F.,  34. 

Sweden,  3, 171-190,  217,  222,  224-226, 229. 
Switzerland,  3, 191-199, 222-226, 230. 
Sylvester,  J.  J.,  133,134. 
Szab6,  P.  von,  137. 
Tait,  P.  G.,  183. 
Tannery,  J,.  70, 182. 

Taylor's  expansion,  20,  32,  40,  69,  133, 
169, 255, 256. 

Teachers*  College  Record,  129. 

Teachers  for  secondary  schools,  schools 
and  colleges  for  training  of  teachers; 
Austria,  26;  Belgium,  37;  Denmark,  42, 
215;  England,  54-67;  Finland,  63,  64, 
215;  France,  72-74,  216;  Germany,  92- 
97,  102,  110,  115,  116,  118,  119;  Hun- 
gary.  135,  136,  218;  Italy,  141,  219; 
Japan,  148-151,  219;  New  South  Wales, 
9-11,  212;  Roumania,  159;  Russia,  165; 
South  Australia,  13;  Sweden,  186,  187; 
United  States,  205-207;  Victoria,  12, 
212.  See  also  Examinations  for  pros- 
pective teachers  in  secondary  schools; 
Universities,  colleges,  and  technical 
institutes. 
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Technical  iiiBtituteB.  8u  Polytechnikum 
or  Teckniflche  Hochachule. 

Techniflche  Hocluchule.  See  Polytech- 
nikum or  Techniflche  Hochachule. 

Tentamensbok,  177, 181. 

Thaer,  A.,  128. 

Theoretikiim,  137. 

Thieme,  H.,  96. 

Thomson,  W.,  183. 

Thornton,  J.  S.,  44,  «5, 174, 175, 187, 190. 
Timpe,  A.,  184. 

Todhimter.  I.,  145, 146, 178, 179. 
Toledo,  L.  O.  de,  170. 
Torricelli,  E.,  256. 
Torroja,  M.,  170. 

Trial  year  (Probejahr,  prov&r).  See  Ex- 
aminations  for  prospective  teachen  in 
secondary  schools. 

Tiipos  examinations,  53,  54. 

Trivett,  J.  B.,  14. 

Twent3rman,  A.  £.,  129. 

Tzitr^ca,  G.,  159. 

United  States,  3,  4,  200-211,  215,  216, 
223-226,  230. 

Universities,  colleges,  and  technical  in- 
stitutes, Australia:  Adelaide,  Mel- 
bourne, Queensland,  Sydney,  Tas- 
mania, Western  Australia,  5f,  212,  228; 
Austria:  Gzemovits,  Qrats,  Innsbruck, 
Krakow,  Lemberg,  Prague  (German  and 
Bohemian),  Vienna,  17f,  212,  213; 
Belgium:  Bnunels,  Ghent,  Liege,  Lou- 
vain,  31f,  213,  214,  228;  Denmark: 
Copenhagen,  41,  214,  228;  England: 
Birmingham,  Bristol,  Cambridge,  Dur- 
ham, Leeds,  Liverpool,  London,  Man- 
chester (Victoria),  Oxford,  Sheffield, 
Newaistle,  Reading,  Southampton,  50f, 
215,  228;  Finland:  Alexander  Univer- 
sity, 62,  215,  228;  France:  Aix-Mar- 
seille,  Algiers,  Besan^on,  Bordeaux, 
Caen,  Clermont,  Dijon,  Grenoble,  lille, 
Lyon,  Montpellier,  Nancy,  Paris,  Poi- 
tiers, Rennes,  Toulouse,  66,  216,  228; 
Germany:  Berlin,  Bonn,  Breslau,  Er- 
langen,  Frankfurt,  Freibuiig,  Giessen, 
Greifswald,  Halle,  Heidelberg,  Jena, 
Kiel,  Konigsberg,  Leipzig,  Marbuiig, 
Mimich,  Munster,  Rostock,  Strassburg, 
Tubingen,  Wurzbuiig,  78,  87-91,  97-99, 
103-118,  122-124,  127-129,  217,  225, 
228,  271-274;  Hungary:  Budapest, 
Debreczen,  Kolozsvir,  Pressbuig,  Zd- 


grib,  131-135,  218,  229;  Italy:  BcJogna, 
Cagliaii,  Camerino,  Catama^  Forara, 
Grenoa,  Macerata,  Messina,  Modena, 
Naples,  Padua,  Palermo,  Parma,  Pavia, 
Perugia,  Pisa,  Rome,  Sassaii,  Siena, 
Turin,  Urbino,  140,  141,  143,  218,  219, 
229;  J^>an:  Kiushiu,  Kyoto,  Tohoku, 
Tokyo,  144-147,  219,  220,  229;  Nether- 
lands: Amsterdam  (Communal  and 
Free),  Groningen,  Leyden,  Utrecht, 
153, 155, 156, 220, 229;  Russia:  Kharknf, 
Khazan,  Kief,  Moscow,  Odessa,  Petio- 
grad,  Saratov,  Tomsk,  Warsaw,  Turiev, 
(formerly  Dwpat),  163,  221,  229; 
Spain:  Barcelona,  Granada,  Madrid, 
Murda,  Oviedo,  Salamanca,  Santiago, 
Sevilla,  Valencia,  Valladolid,  Zaragosa, 
168,  221,  229;  Sweden:  Goteboig 
(HOgskola),  Lund,  Stockholm  (H^ 
skola),  Upsala,  175f,  222,  229;  Switzer- 
land: Basel,  Bern,  Fribourg,  Geneva, 
Lausanne,  Neuchatel,  Zurich,  193-198, 
222,  223,  230;  United  States:  Brown, 
Chicago,  Gdumbia,  Harvard,  Hlinois, 
Leland  Stanford,  Minnesota,  Prince- 
ton, 200f,  223,  230. 

Universities  of  the  British  Empire,  14. 

Untergymnarien,  Unterrealschulen,  15, 
26,  213,  228. 

UnUmchtibliUUr  fOr   Mathematik  und 
Naturwissemdiqften,  129. 

Vahlen,  K.  T.,  87. 

Val^e-Poussin,  C.  J.  de  la,  32,  179. 

Van  der  Waals,  J.  D.,  70,  270. 

Van  Rysselbeighe,  J.,  33.  , 

Vegas,  M.,  170. 

Verein    schweizerischer  Mathematik- 

lehrer,  198. 
Verein  zur  Fdrderung  des  maUiemati- 

schen    und  naturwissenschaftlichen 

Unterricht,  129. 
Victoria.  See  Australia. 
Vogt,  K.  W..  167. 
Vogt,  W.,  87. 
Voigt,  W.,  184. 
Volenszky,  J.,  137. 
Voss,  A.,  107. 

Waals,  Van  der.   See  Van  der  Waals. 

Wallentin,  F.,  17. 
WalliB,  J.,  133. 
Walton,  W.,  180. 
Wangerin,  A.,  87,  127,  183. 
Waseda  University,  151, 
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Weber,  H.  M.,  96, 117,  178,  182,  183,  207. 

Webster,  A.  G.,  180, 184. 

Weierstraas,  K.,  25,  32,  62,  101,  127,  213. 

Wellfltein,  J.,  96,  117,  120, 178. 

Wernicke,  A.,  120. 

Wetekamp,  W.,  120. 

Wicksel,  8.  D.,  186. 

"V^eleitner,  H.,  101, 128. 

Wien,  W.,  183, 184. 

William  II  of  Germany,  126. 

Williamson,  B.,  146. 

Wilson's  Theorem,  25,  213. 

Wiman,  A.,  190. 

Wins,  J.,  116, 127. 

Witting,  A.,  108, 110, 127. 

Wolff,  G.,  60. 


Wronskians,  169. 
Wychgram,  J.,  110. 

Young,  J.  W.  A.,  10, 126. 

ZeiUcknfifUr  die  Osterreiekiichen  OffmnO' 

Zeittehrift  fOr  mathematiMdien  und  mUw 

wiiHnachj^tlichtn  UnUrridU,  129. 
Zermelo,  E.,  182, 184. 
Zeuthen,  H.  G.,  41. 
Ziertman,  P.,  110, 129. 
Ziller.T.Z.,  92,136. 
Zindler,  E.,  21. 
Zopf,  91. 
ZOhlke,  P.,  83. 
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SALARIES  OF  BURAL  AND  URBAN  SUPEBINTENDENTS. 


except  for  25  county  superintendents  in  Mississippi  and  4  in  Idaho, 
where  the  State  departments  of  education  were  unable  to  give 
salaries,  for  122  probate  judges  serving  ex  officio  as  county  superin- 
tendents in  Texas,  and  for  the  rural  superintendents  in  Connecticut. 
In  Connecticut  there  are  35  supervising  agents  whose  supervisory 
districts  include  94  towns  and  whose  salaries  are  paid  directly  from 
the  State  treasury.  In  regard  to  the  salaries,  Mr.  Hine,  secretary  of 
the  State  board  of  education,  says : 

Each  supervisor  must  pay  his  own  expenses  from  the  specified  salary  which  he 
receives.  It  follows  that  his  net  salary  is  dependent  upon  his  territory  and  the  number 
of  schools  and  his  method  of  traveling.  His  specified  salary  is  not  his  actual  salary. 
Thenetsalariesof  these  men  do  not  average  more  than  $1,500  or  $1,600.  *  *  *.  We 
have  no  desire  to  withhold  the  salaries  of  our  agents,  but  it  is  impossible  to  give 
figures  which  will  be  correct  and  tell  exactly  or  even  approximately  what  the  actual 
salaries  are. 

The  salaries  for  city  superintendent  were  collected  directly  from  the 
cities.  It  was  intended  to  get  the  salary  paid  in  every  city  of  2,500 
population  or  over  employing  a  superintendent;  2,134  are  given  in  the 
tables  under  the  heading  "cities."  This  is  89  per  cent  of  the  total 
number.  However,  a  higher  per  cent  is  actually  included.  A  con- 
siderable number  of  New  England  towns  and  cities  with  a  population 
somewhat  greater  than  2,500  are  in  union  districts;  the  salaries  paid, 
therefore,  are  not  given  in  the  tables  under  those  of  city  superin- 
tendents. Included  imder  the  salaries  paid  city  superintendents 
are  amounts  paid  in  19  cities  in  Maryland,  24  cities  in  Florida,  and 
20  cities  in  Louisiana;  these  salaries  are  actually  for  supervising 
principals,  as  the  city  schools  in  these  States  are  under  the  manage- 
ment of  the  coimty  boards  of  education  and  the  supervision  of  the 
coimty  superintendents.  Three  of  the  salaries  given  for  Delaware 
ar0  also  for  supervising  principals. 

The  division  made  for  this  tabulation  between  "rural'^  and  *'city" 
superintendents  in  New  England  is  more  or  less  arbitrary.  Under 
"city"  are  included  the  salaries  paid  to  superintendents  whose  super- 
visory district  is  a  single  city  or  town.  Under  "rural"  are  included 
the  salaries  paid  to  superintendents  of  union  supervisory  districts 
made  up  of  two  or  more  towns.  Rhode  Island  has  only  two  union 
districts.  It  has  13  towns  in  which  the  so-called  superintendents 
are  members  of  the  school  boards  receiving  from  $50  to  $300;  these 
are  not  included  in  the  averages.  Similar  salaries  paid  in  New 
Hampshire  and  Maine  are  not  included. 

Table  1  is  a  summary  giving  the  average  salaries  paid  for  rural 
superintendents  and  city  superintendents  in  each  of  the  States  and 
for  the  United  States  as  a  whole.  The  table  gives  also  the  nimaber 
of  superintendents  whose  salaries  are  used  in  computing  the  averages. 
It  wUl  be  noted  that  3,087  rural  superintendents  received  an  average 
of  $1,375,  while  2,134  city  superintendents  received  an  average  salary 
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of  $2,260.  The  average  county  superintendent's  salary  is  61  per  cent 
of  the  average  city  superintendent's  salary.  In  three  States  the  aver- 
age rural  superintendent's  salary  is  greater  than  the  average  city 
superintendent's  salary;  these  are  Maryland,  New  Jersey,  and  Penn- 
sylvania. As  already  stated,  the  Maryland  city  superintendents 
(with  the  exception  of  Baltimore  city)  are  in  reality  supervising  prin- 
cipals and  are  under  the  county  superintendents.  The  New  Jersey 
county  superintendents  all  receive  $3,000  a  year,  which  makes  the 
average  paid  higher  than  in  any  other  State.  Pennsylvania  pays 
several  county  superintendents  imusually  high  salaries,  and  the  aver- 
ago  paid  to  city  superintendents  is  low  on  account  of  the  large  number 
of  small  cities  which  have  superintendents  or  supervising  principals. 

The  greatest  actual  difference  between  the  average  city  superin- 
tendent's salary  and  the  average  rural  superintendent's  salary  is  in 
Montana,  with  Wyoming  second.  The  average  city  superintendent's 
salary  in  Montana  is  $1,681  greater  than  the  average  county  super- 
intendent's salary,  while  in  Wyoming  it  is  $1,654  greater.  Wyo- 
ming's county  superintendent's  salary  is  unusually  low,  lower  in  fact 
than  in  any  other  State. 

In  Table  2  is  given  a  list  of  the  States,  arranged  in  order,  according 
to  the  average  salary  of  the  rural  superintendents,  and  again  accord- 
ing to  the  average  salary  paid  to  city  superintendents. 

Table  1. — Average  salaries  of  superintendents. 


States. 


Alabama  

Anzona  

Arkansas  

California  

Colorado   

Connecticut  

Delaware  

District  of  Columbia . 

Florida  

Georgia  

Idaho  

Illinois  

Indiana  

Iowa  


Kentucky  

Louisiana  

Maine  

Maryland  

Massachusetts  

Michigan  

Minnesota  

Mississippi  

Missouri  

Montana  

Nebraska  

Nevada  

New  Hampshire. 

New  Jersey  

New  Mexico  

New  York  

North  Caroiina. 
North  Dakota... 


Rural. 


Num- 
ber. 


52 
152 
33 
102 
92 
99 
106 
120 
64 
84 
23 
62 


56 
114 
41 
03 
5 
32 
21 
25 
207 
100 
52 


Average 
salary. 


SI,  543 
1,600 
1,424 
1,771 
1,254 


1,200 


1,522 
1,041 
1,197 
1,907 
1,449 
1,546 
1,061 
944 
1,711 
1,393 
2,187 
1,775 
1,253 
1,476 
1,551 
1,023 
1,355 
1,284 
2,000 
1,918 
3,000 
1,663 
1,352 
1,140 
1,643 


City. 


Num- 
ber. 


28 
12 
25 
.  66 
27 
46 
4 
1 

124 
40 
12 

143 
73 
71 
52 
39 

122 
10 

120 

105 
74 
48 
28 
61 
14 
26 
8 
8 
92 
10 

147 
31 
13 


Average 
salary. 


$1,851 
2,567 
1,849 
2,722 
2,656 
2,403 
2,025 
6,000 

1 1,848 
2,212 
2,449 
2,239 
2,542 
2,211 
2,047 
1,964 

U,951 
2,140 

>  1,687 
2,609 
2,572 
2,575 
1,962 
1,996 
3,036 
2,226 
2,488 
2,519 
2,832 
1, 946 
2,465 
1,785 
2,537 


»  Supervising  principals.  Florida,  Louisiana,  and  Maryland  city  schools  are  under  the  county  superin- 
tendents. 
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Table  1. — Average  salary  of  superintendents — Continued. 


8tat«a. 


Rural. 


Num- 
ber. 


Average 
salary. 


City. 


Num- 
ber. 


Average 
salary. 


Ohio  

Oklahoma  , 

Oregon  

Pemisylvania. . 
Rhode  Island.. 
South  Carolina. 
South  Dakota. . 

Tennessee  

Texas  


Utah. 

Vermont  

Virginia  

Washington . . . 
WMt  Vfrginia.. 

Wisconsin  

Wyoming  


United  States   3,087 


77 
35 
66 
t4 
44 
60 
06 
129 
32 
54 
86 
40 
54 
71 
21 


12,041 
1,348 
1,253 
2,645 
1,600 

986 
1,214 

864 
1,439 
1,465 
1,586 
1,290 
1,117 
1,052 
1,254 

717 


133 
44 
19 

235 
19 
20 
11 
29 
62 
15 
12 
20 
28 
27 
73 
7 


S2,344 
1,922 
2,205 
2,005 
2,137 
1,853 
2,587 
1,787 
2,261 
2,458 
2,133 
2,155 
2,551 
1,944 
2,239 
2,371 


1,375 


2,134 


2,260 


I  Does  not  include  13  members  of  school  boards  serving  part  time  as  superintendents. 

Table  2. — States  arranged  in  descending  order  according  to  average  salaries  of  superin- 
tendents. 


New  Jersey  

Pennsylvania. .. 

Maryland  

Ohio  

Nevada  

CaUfomia  

New  Hampshire 

Illinois  

Massachusetts... 

Louisiana  

New  Mexico  

North  Dakota. . . 

Arizona  

Rhode  Island. .. 

Vermont  

Mississippi  

Iowa  

Alabama  

Florida  

Minnesota  

Utah  

Indiana  

Texas  

Arkansas  

Maine  

Montana  

New  York  

Oklahoma  

Virginia  

Nebraska  

Colorado  

Wisconsin  

Michigan  

Oregon  

South  Dakota. . . 

Delaware  

Idaho  

North  Carolina. . 

Washington  

Kansas  

West  Virginia. . . 

Georgia  

Missouri  

South  Carolina.. 

Kentucky  

Tennessee  

Wyoming  

Montana  


13,000 
3,645 
2,187 
2.(*41 
2,100 
i,!«2 
1/,H8 
1/07 
1,775 
1,711 
1,663 
1,643 
1,600 
1,600 
1,586 
1,551 
1,546 
1,543 
1,522 
1,476 
1,465 
1, 449 
1,439 
1,424 
1,393 
1,355 
1,352 
1,348 
1,290 
1,284 
1,254 
1,254 
1,253 
1,253 
1,214 
1,200 
1,197 
1,140 
1,117 
1,061 
1,052 
1,041 
1,023 
986 
944 
864 
717 
3,036 


New  Jersey  

California  

I  Colorado  

Massachusetts... 
'  South  Dakota. . . . 

Minnesota  

Michigan  

Arizona  

Washington  

Indiana  

North  Dakota.... 

New  Hampshire. 

Nevada  

New  York  

Utah  

Idaho  

Connecticut  

Wyoming  

Ohio  

Texas  

Illinois  

Wisconsin  

Nebraska  

Georgia  

Iowa  

Oregon  

Virginia  

Maine  

Rhode  Island  

Vermont  


Delaware  

Pennsylvania.. 

Mi^uri  

Kentucky  

Mississippi  

Louisiana  

New  Mexico  

West  Virginia.. 

Oklahoma  

South  Carolina. 

Alabama  

Arkansas  

Florida  


North  Carolina. . 
Maryland  , 


S2,832 
2,722 
2,656 
2,600 
2,587 
2,575 
2,572 
2,567 
2,551 
2,542 
2,537 
2,519 
2,488 
2,465 
2,458 
2,449 
2,403 
2,371 
2,344 
2,261 
2,239 
2,229 
2,226 
2,212 
2,211 
2,205 
2,155 
2,140 
2,137 
2,133 
2,047 
2,025 
2,005 
1,996 
1,964 
1,962 
1,951 
1,946 
1,944 
1,922 
1,853 
1,851 
1,849 
1,848 
1,787 
1,7» 
1,687 
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Further  discrepancy  between  the  salaries  of  county  and  city  super- 
intendents is  given  in  Table  3.  It  includes  from  one  to  six  counties 
in  37  States  selected  at  random  from  the  counties  which  include  one 
city  employing  a  superintendent.  The  name  of  the  county  and  of 
the  city  is  given,  the  population  of  each,  and  the  salaries  paid  the 
two  superintendents. 

Tablb  3. — Salaries  of  county  mj>enntendents  and  of  superintendents  of  cities  in  the  same 
counties y  with  population  of  county  and  dty. 


State  and  county. 


Population 
of  territory 
under 
county 
super- 
intendent. 


Salary  of 
county 
superin- 
tendent. 


City. 


Popula- 
tion of 
city. 


Salary  of 
city  su- 
perin- 
tendent. 


Calhoun  

Dallas  

Etowah  , 

Jefferson  

MobUe  

Montgomery. 
Aikona: 

Maricopa  

Pima  

Santa  Cruz... 
Yavapai  

AflrfmaftH' 

Oarland  

Jefferson  

Sebastian  

Oalifomia: 

Butte  

Fresno....... 

Kings  

Orange  

Riverside  

Sacramento. . 
Colorado: 

Boulder  

Chaffee  

El  Paso  

Lake  

La  Plata  

Logan  

Delaware: 

Newcastle... 
aeorgia: 

Baldwin  

Bartow  

Ben  HUl  

Clarke  

C^bb  

Coweta  

Idaho: 

Ada  

Bannock  

Latah  

Nez  Perce  

Washington., 
niinois: 

Alexander  

Boone  

Cass  

Champcdgn... 

Coles  

Dewltt  

Indiana: 

Bartholomew 

Cass  

Delaware  

Fayette  

Grant  

Shelby  


17,321 
39,752 
28,652 
93,791 
29,333 
44,042 

23,354 
9,625 
3,252 

10,904 

12,837 
37,632 
28,303 

15,526 
50,765 
11,401 
24,000 
19,484 
23,110 

20,791 
3,197 

14,243 
3,092 
6,126 
6,605 

86,777 

13,960 
21,321 
6,068 
8,360 
22,448 
23,252 

17,730 
10,132 
15, 148 
18,823 
8,501 

8^193 
8^228 
11,265 
80,408 
17,058 
13,741 

16,000 
17,310 
27,409 
6,677 
32,167 
17,302 


$2,324 
2,400 
1,500 
5,000 
2, 100 

>  1,800 

2,400 
1,500 
900 
2,000 

1,400 
2,400 
1,600 

2,000 
2,700 
1,800 
2,250 
2,400 
3,000 

2,000 
1,500 
2,800 
1,100 
900 
1,600 

1,200 

1,150 
1,000 

900 
1,032 

900 
1,000 

1,500 
1,500 
1,300 
1,260 
1,100 

1,600 
1,500 
1,500 
2,250 
2,000 
1,600 

1,408 
1,408 
1,408 
1,408 
1,408 
1,408 


Anniston  

Selma  

Gadsden  

Birmingham. 

Mobile  

Montgomery. 

Phoenix  

Tucson  

Nogales  

Prescott  


Hot  Sprli 

Phie  1  

Fort  Smith. 


Chlco  , 

Fresno  

Hanford  

Santa  Anna. . 

Riverside  

Sacramento.. 


Boulder  , 

Salida  

Colorado  Springs. 

LeadvUle  

Diirango  

Sterling  


Wilmington. 


Milledgeville. 
Cartersville.. 
FltEgerald... 

Athens  

Marietta  

Newnan  


Boise  

Pocatello. 
Moscow . . . 
Lewiston. 
Weiser  


Cairo  

Belvldere  

Beardstown . 
Champaign.. 

Mattoon  

Clinton  


Columbus... 
Logansport . . 

Muncie  

Connersville. 

Marian  

Shelby  ville. 


12,794 
13,649 
10,557 
132,685 
51,621 
38,136 

S2,100 

2,700 
2,000 
4,200 
3,300 
3,000 

11,134 
13,193 
3,514 
6,002 

4,000 
3,000 
2,600 
2,400 

14,434 
15,102 
23,975 

3,000 
3',  000 
3,200 

11,775 
24,892 
4,829 
8, 429 
16,212 
44,696 

2,900 
4,000 
2,600 
3  000 
3',  000 
3,600 

9,639 
4,425 
29,078 

f,OUo 

4,686 
3,044 

2,600 
2,000 
3,760 
2, 100 
2,500 
.8,000 

87,411 

4,500 

4,385 
4,067 
6,795 
14,913 
6,949 
5,648 

3,000 
1,800 
1,800 
2,400 
1,800 
2,400 

17,358 
9,110 
3,670 
6,043 
2,600 

3,300 
3,000 
2,000 
2,750 
2,100 

14,548 
7,263 
6,107 
12,421 
11,459 
6,165 

2,250 
2,400 
2,100 
2,500 
2,400 
2,200 

8,813 
19,050 
24,006 

7,738 
19,359 

9,600 

2,400 
2,500 
3,000 
2,200 
2,500 
2,600 

1  Increased  to  $5,000  Oct.  1, 1917. 
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Table  3. — Salaries  of  C(mntu  mperirUendenU  and  of  supmrUendenU  of  cities  in  the  same 
counties,  with  population  of  count j  and  city — Continued. 


State  and  county. 


Population 
ol  territory 
under 
county 
super- 
intendent. 


Salary  of 
county 
superin- 
tendent. 


Ctty. 


Popula- 
tion of 
city. 


Iowa: 

Blackhawk.. 

Boone  

Cerro  Gordo. 

Clinton  

Johnson  

Linn  


Atchison  

Bourbon  

Douglas  

Labette  

Leavenworth. 

Reno  

Kentucky: 

Campbell  

Daviess  

Fayette  

Franklin  

MoCracken... 


Alpena  

Calhoun  

Chippewa  

Delta  :  

Manistee  

Muskegon  

Minnesota:  . 

Blue  Earth  

Mower  

Rice  

St.  Louis  

Washington  

Winona  

Mississippi: 

Adams  

Forrest  

Hinds  

Lauderdale  

MissouH: 

Butler  , 

Cole  

Oreene  

Marion  

Pettis  

Randolph  

Montana: 

Cascade  

Custer  

Deerlodge  

Lewis  and  Clark. 

Missoula  

Yellowstone  

Nebraska: 

Adams  

Dodge  

Gage  

Hall  

Lancaster  

New  Jersey: 

Atlantic  

Camden  

Mercer  

Union  

Warren  

New  Mexico: 

Bernalillo  

Chaves  

Luna  

San  Miguel  

Santa  Fe  

North  Carolina: 

Buncombe  

Craven  

Mecklenburg  

Rowan  

Wake  

Wayne  


18,172 
17,279 
13,781 
19,817 
15,824 
27,909 

11,678 
13,644 
12,350 
18,960 
21,844 
21,489 

29,060 
25,009 
12,716 
10,670 
12,304 

7,250 
31,371 
11,857 
16,914 
14,307 
16,515 

18,972 
15,680 
16,910 
84,808 
15,815 
14,815 

13,474 
8,989 
42,464 
23,634 

13,708 
10,107 
28,630 
12,231 
16,091 
15,250 

14,885 
9,426 
2,854 
9,338 
10,727 
12,913 

12,913 
14,028 
20,969 
10,035 
29,820 

25,744 
47,491 
28,842 
66,788 
29,284 

12,586 
10,678 

2,049 
19, 175 

9,698 

31,036 
15,633 
33,017 
30,368 
44,011 
29,591 


000 
500 
000 
600 
500 
250 

200 
200 
200 
200 
200 
200 

000 
500 
800 
200 
000 

000 
000 
500 
200 
000 
200 

282 
725 
800 
500 
800 
800 

560 

800 
800 
800 

100 
300 
500 
200 
400 
100 

500 
500 
500 
500 
500 
500 

600 
800 
800 
600 
200 

000 
000 
OOO 
000 
000 

000 
000 
800 
000 
800 

800 
800 
000 
620 
400 
500 


Waterloo  

Boone  

Mason  City... 

Clinton  

Iowa  City  

Cedar  Rapkis. 


Atchison  

ForiBcott  

Lawrence  

Parsons  

Leavenworth. 
Hutchinson... 


Newport  

Owensboro. 
Lexington.. 
Frankfort... 
Paducah.... 


Alpena  

Battle  Creek  

Sault  Sainte  Marie. 

Escanaba  

Manistee  

Muskegon  

Mankato  

Austin  

Faribault  

Duluth  

StUl  water  

Winona  


Natches  

Hattiesburg. 

Jackson  

Meridian  


Poplar  Bluff.. 
Jefferson  City. 
Springfield — 

Hannibal  

Sedalia  

Moberly  


Great  Falls.... 

Miles  City  

Anaconda  

Helena  

Missoula  

Billings  

Hastings  

Fremont  

Beatrice  

Grand  Island . 
Lincoln  


Atlantic  aty. . 

Camden  

Trenton  

EUzabeth  

Phillipsburg.. 

Albuquerque. 

Roswell  

Peming  

Las  Vegas  

Santa  Fe  


Ashevllle . . 
Newbem... 
Charlotte .  - 
Salisbury.. 
Raleigh.... 
GoldsDoro. . 


26,603 
10.347 
11,230 
25,577 
10,091 
82,811 

>5,500 
2,400 
2,600 
3,000 
2,500 
3,500 

16,429 
10,463 
12,374 
12,463 
19,363 
16,364 

2,000 
2,200 
2,600 
2,000 
3,000 
2,500 

30,309 
16,011 
35,000 
10,465 
22,760 

2,900 
2,520 
2,800 
2,000 
2,500 

12,706 
25,267 
12,615 
13,194 
12,301 
24,062 

1,800 
3,500 
2,600 
2,800 
2,200 
4,000 

10,365 
6,960 
9,001 
78,466 
10.193 
18,583 

2,300 
2,600 
2,500 
2,000 
2,300 
2,500 

11,791 
11,733 
21,262 
23,285 

2,400 
3,000 
3,250 

6,916 
11,850 
35,201 
18,341 
17,822 
10,923 

2,400 
2,300 
8,200 
2,700 
2,400 
2,260 

13,948 
4,697 
10,134 
12,515 
12,869 
10,031 

4,000 
2,800 
8,200 
4,000 
8,000 
8,200 

9,338 
8,117 
9,356 
10,326 
43,973 

2,700 
8,000 
2,400 
2,200 
4,000 

46.160 
94,538 
96,815 
73,409 
13,903 

4,250 
8,750 
4,000 
4,250 
2,500 

11,020 
6,172 
1,864 
3,755 
5,072 

2,500 
2,400 
2,400 
2,000 
2,000 

18,762 
9,961 

34,014 
7, 153 

19,218 
6, 107 

2,400 
2,200 
2,650 
1,800 
2,500 
1,800 
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Table  S.— Salaries  of  county  mperinUndents  and  of  superintendents  of  cities  in  the  same 
counties f  with  population  of  county  and  city — Continued. 


state  and  county. 


North  Pakota: 

Burleigh  

Cass  

Grand  Forks. 

Ramsey  

Ward  

Ohio: 

Mien  

Butler  

Erie  

Knox  

Stark  

Washington . . 
Oklahoma: 

Carter  

Garfield  

Grady  

Logan  

Pittsburg  

Pottawatomie 
Oregon: 

Baker  

Clatsop  

Coos  

Jackson  

Lane  

Marion  

Pennsylvania: 

Berks  

Blair  

Butler  

Dauphin  

Delaware  

Erie  

South  Carolina: 

Charleston  

Greenville  

Richland  

Spartanburg. . 
Sooth  Dakota: 

Brown  

Codington  

I/awrence  

Minnehaha . . . 

Yankton  

Tennessee: 

Bradley  

Hamilton  

Madison  

Montgomery. . 
Texas: 

Anderson  

Cameron  

Childress  

Cooke  

Utah: 

Boxelder  

Weber  

Virginia: 

Albemarle.., 
Campbell.... 
Dinwiddle. . , 

Norfolk  

Pittsylvania 
Washington. 

Washington: 

Chehalls  

Chelan  , 

Clarke  

Jefferson..... 

Padflc  

Skagit  


Population 
oi  territory 
under 
county 
super- 
intendent. 


7,644 
19,604 
15,410 
10,042 
19,093 

30,508 
34,992 
18,338 
67,841 
72,770 
29,409 

16,740 
19,251 
19,980 
20,086 
34,696 
31,121 

11,334 
7,607 
14,979 
16.919 
24,774 
26,686 

87,161 
66,731 
61,961 
71,966 
79,369 
48,992 

29,761 
62.636 
28,824 
66,948 

16,114 

7,082 
11,302 
16,537 

9,348 

10,787 
44,663 
23,578 
16,124 

19,168 
16,641 

6,720 
18,979 

8,986 
26,791 

10,200 
9,609 

29,871 
23,043 
15,442 
62,744 
60,709 
32,830 

10,907 
11,054 
16,815 
4,156 
7,055 
17,800 


Salary  of 
county 
superin- 
tendent. 


$1,700 

2.000 
2,000 
1,800 
2,000 

2,600 
2,600 
2,716 
1,800 
3,600 
1,800 

1,400 
1,600 
1,600 
1,600 
1,800 
1,800 

1,600 
1,200 
1,200 
1,800 
1.500 
1,600 

4,000 
2,000 
2,250 
2,000 
3,500 
2,500 

1,600 
1,200 
1,800 
1,200 

1,500 
1,600 
1,600 
1,600 
1,500 

860 
2,760 
1,650 
1,660 

1,500 
1,500 
1,300 
1,500 
1,500 
1,600 

1,600 
2,000 

1,850 
1,200 
1,826 
3,106 
1,500 
1,616 

2,000 
1,200 
1,200 
1,000 
1,200 
1,200 


City. 


Bismarck  

Fargo  , 

Grand  Forks. 
Devils  Lake. 
Minot  

Lima  

Hamilton .... 

Sandusky  

Knoxvllle  

Canton  

Marietta  

Ardmore  

Enid  City.... 
Chickast^.... 

Guthrie  , 

McAlester  

Shawnee  

Baker  

Astoria  

Marshfield . . , 

Medford  

Eugene  

Salem  

Reading  

Altoona  

Butler  

Harrisburg. . . 

Chester  

Erie  

Charleston . . . 

Greenville  

Columbia — 
Spartanburg. 

Aberdeen  

Watertown . . 
Lead  City.... 
Sioux  Falls.. 
Yankton  

Cleveland.... 
Chattanooga. 

Jackson  

Clarksville... 

Palestine  

Brownsville. . 

Childress  

Gainesville. . . 
Longview. . . . 
MarshaU  

Bi 
Ol 

Chariottesville. 

Lynchburg  

Petersburg  

Portsmouth  

T^anville  

Bristol  

Aberdeen  

Wenatchee  

Vancouver  

Port  Townsend 

South  Bend  

Anaoortes  


Popula- 
tion of 
city. 


5,443 
14,331 
12,478 
6, 157 
6,188 

30,508 
35,279 
19,989 
36,346' 
60,217 
16,013 

8,618 
13,799 
10,320 
11,654 
12,954 
12,474 

6,742 
8,599 
2,980 
8,840 
9,009 
14,094 

96,071 
52, 127 
20,728 
64,186 
38,537 
66,626 

68,833 
15,741 
26,319 
17,517 

10,753 
7,010 
8,392 

14,094 
3,787 

6.549 
44,604 
15,779 

8,548 

10,482 
10,517 
3,818 
7,624 
6,165 
11,452 

3,686 
26,680 

6,766 
29,494 
24,127 
33,190 
19,020 

6,247 

13,660 
4,050 
9,300 
4,181 
3,023 
4,168 
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Tabl%  3. — Salaries  of  county  superintendents  and  of  superintendents  of  cities  in  the  same 
counties y  with  population  of  county  and  city — Contiiiued. 


State  and  county. 


Population 
of  territory 
under 
county 
super- 
intendent. 


Salary  of 
county 
superin- 
tendent. 


City. 


Popula- 
tiooof 
city. 


West  Virginia: 

Berkeley . . . 

Brooke  

Mercer  

Monongalia, 

Taylor  

Wood  

Wisconsin: 

Eau  Claire. . 

Langlade... 

Marinette . . 

Oneida  

Wyoming: 

Carbon  

Laramie  

Sheridan . . . 

Sweetwater. 


11,301 
6,909 

24,156 

15,184 
8,991 

20,519 

14,411 

9,866 
17,227 
5,796 

7,026 
14,807 
7,916 
5,797 


S973 

850 
1,323 
1,139 

931 
1,273 

1,000 
1,500 
1,200 
1,200 

000 
900 
900 
900 


Martinsburg. 
Wellsburg.... 

Bluefleld  

Morgantown. 

Oraf  ton  

Parkersburg. 

Eau  Claire... 

Antigo  

Marinette.... 
Rhinelander. 

Rawlins  

Cheyenne.... 

Sheridan  

Rock  Springs 


10,696 
4,189 

11,188 
9,  ISO 
7,563 

17,842 

18,310 
7,196 

14,610 
5,637 

4,256 
11,320 
8,408 
5,778 


Table  4  gives  the  salaries  of  the  county  and  other  rural  super- 
mtendents  distributed  according  to  the  number  receiving  less  than 
$500,  the  numbers  receiving  $500,  $600,  $700,  etc.,  up  to  $3,000  and 
over.  Salaries  between  the  even  hundreds  of  dollars  have  been 
included  with  the  nearest  even  amount.  A  study  of  the  salaries  given 
in  detail  in  Table  4  shows  that  most  of  the  salaries  are  even  hundreds. 
The  total  nimiber  of  superintendents  receiving  each  salary  is  given 
at  the  bottom  of  the  table;  similar  data  are  given  also  in  per  cents. 
It  will  be  noted  that  1.7  per  cent  of  the  rural  superintendents  receive 
less  than  $500  a  year,  that  approximately  25  per  cent  receive  less  than 
$1,100,  that  25  per  cent  receive  from  $1,100  to  $1,300,  inclusive;  25 
per  cent  receive  $1,400  or  $1,500  and  25  per  cent  receive  $1,600  or 
over.  This  last  figure  includes  35  superintendents,  or  1.1  per  cent 
who  receive  over  $3,000. 

For  the  sake  of  those  who  desire  information  relative  to  county 
superintendents  only,  their  salaries  also  are  sununarized  at  the  bottom 
of  the  table.  Among  the  2,640  superintendents  given  are  included 
the  division  superintendents  of  Virginia,  who  in  fact  are  county 
superintendents  with  the  exception  of  10  who  have  more  than  one 
coimty.  Of  them  39,  or  1.5  per  cent,  receive  less  than  $500  per  year, 
and  nearly  25  per  cent  receive  less  than  $1,000;  25  per  cent  from 
$1,000  to  $1,300,  inclusive;  25  per  cent  $1,400  or  $1,500,  and  25  per 
cent  $1,600  or  over. 

Table  5  gives  the  salaries  of  the  city  superintendents  distributed  in 
the  same  manner  as  the  salaries  of  the  rural  superintendents,  from 
$1,000  to  $4,000.  Five,  or  two-tenths  of  one  per  cent,  receive  less 
than  $1,000;  25  per  cent  less  than  $1,800;  25  per  cent,  $1,800,  $1,900, 
and  $2,000;  25  per  cent,  $2,000  to  $2,500;  and  25  per  cent,  $2,500 
or  over. 
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The  34  rural  superintendents  receiving  over  $3,000  per  year  are  all 
county  superintendents  and  are  in  the  following  States: 


Alabama  

1  at  S5.000. 

1  at  »4,000. 
California  

2  at  14,000. 
1  at  $3,600. 
1  at  $3,300. 
1  at  $3,250. 

Florida  

1  at  $4,500. 

1  at  $3,550. 

1  at  $3,4W. 
Georgia  , 

Sat  $4,000. 


Tllinob   1 

1  at  $7,500. 
I^uLsiana   2 

1  at  $5,000. 

1  at  $3,(K)0. 
Maryland   1 

1  at  $5,000. 
Ohio   8 

1  at  $3,500. 

1  at  $3,250. 

1  at  $3,060. 


Pennsylvania. . 

1  at  $8,500. 

1  at  $7,000. 

3  at  $5,000. 

1  at  $4,220. 

1  at  $4,000. 

3  at  $3,500: 

1  at  $3,100. 
Utah  

1  at  $3,400. 
Virginia  , 

1  at  $3,105. 


13 


The  52  superintendents  receiving  less  than  $500  a  year  include 
the  13  Rhode  Island  school-board  members  who  serve  part  time  as 
superintendents  of  schools,  and  39  county  superintendents  as  follows: 


California  

1  at  $400. 

1  at  $200. 
Colorado  

2  at  $100. 
Kentucky.... 

1  at  $400. 

1  at  $150. 

1  at  $110. 
Michigan  

1  at  $400. 

1  at  $300. 

lat  $250. 
Nebraska  

1  at  $450. 

1  at  $445. 


Nebraska— Continued. 

1  at  $423. 

1  at  $405. 
North  Carolina  

1  at  $423. 

1  at  $315. 

lat  $300. 
Oregon  

lat  $400. 
Tennessee  

1  at  $475. 

1  at  $450. 

1  at  $441. 

2  at  $400. 
2  at  $300. 


Tennessee— Continued. 

1  at  $250. 

1  at  $230. 
Utah  

lat  $400. 

1  at  $249. 

lat  $200. 

lat  $150. 
Virginia  

1  at  $460. 

lat  $390. 

1  at  $320. 

1  at  $231. 
Washingt-on  

1  at  $400. 

lat  $200. 


The  87  city  superintendents  receiving  more  than  $4,000  a  year  are 
in  the  following  States: 


Alabama   1 

1  at  $4,200. 
California   4 

1  at  $8,000. 

3  at  $4,500. 
Colorado   2 

1  at  $6,000. 

lat  $4,800. 
Connecticut   3 

1  at  $5,000. 

1  at  $4,600. 

1  at  $4,200. 
Delaware   1 

1  at  $4,500. 
District  of  Columbia   1 

1  at  $6,000. 
Illinois   6 

1  at  $10,000. 

lat  $7,500. 

lat  $5,000. 

lat  $4,500. 

lat  $4,400. 

lat  $4,200. 
Indiana   4 

1  at  $6,000. 

1  at  $5,500. 

2  at  $4,200. 

lowa   3 

2  at  f 5,000. 

1  at  $4,200. 
Kansas   1 

1  at  $4,800. 
Kentucky   1 

1  at  $5,000. 
Louisiana  ;   1 

1  at  $5,000. 


Maryland  

1  at  $5,000. 
Massachusetts.., 

1  at  $10,000. 

2  at  $5,000. 

3  at  $4,500. 
Michigan  , 

1  at  $9,000. 

1  at  $5,400. 

2  at  $4,500. 
Minnesota  , 

1  at  $8,000. 

1  at  $5,000. 

2  at  $4,500. 
1  at  $4,200. 

Missouri  

1  at  $8,000. 

1  at  $6,000. 
Montana  

1  at  $4,500. 
Nebraska  

1  at  $5,400. 
New  Jersey  

2  at  $7,000. 
1  at  $6,000. 

1  at  $4,750. 

2  at  $4,500.  . 

3  at  $4,250. 
New  York  

1  at  $10,000. 
lat  $6,5u0. 
lat  $6,000. 
lat  $5,500. 
lat  $5,000. 

2  at  $4,500. 


Ohio  

1  at  $10,000. 
lat  $6,500. 

2  at  $6,000. 
2  at  $5,000. 
lat  $4,750. 

Oregon  

1  at  $5,000. 
Pennsylvania... 

2  at  $9,000. 
1  at  $5,000. 

Rhode  Island  

1  at  $5,000. 
Tennessee  

1  at  $5,000. 
Texas  , 

2  at  $5,000. 
1  at  $4,200. 

Utah  

1  at  $4,800. 
Virginia  

1  at  $5,000. 
Washington...., 

lat  $7,500. 

1  at  $5,000. 

1  at  $4,800. 

1  at  $4,250. 
Wisconsin  , 

1  at  $7,500. 
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The  five  city  superintendents  receiving  less  than  $1,000  a  year 
are  in  the  following  States: 

California,  1  at   $600  I  Pennsylvania,  1  at . ,   $700 

Illinois,  1  at   800    Tennessee,  1  at   900 

Iowa,  1  at   900  | 

Table  6. — Salaries  of  county  and  city  superintendents  of  schools. 
ALABAMA. 


County. 


Autauea  

Baldwin  

Barbour  

Bibb  

Blount  

Bullock  

Butler  

Calhoun  

Chambers  

Cherokee  

Chilton  

Choctaw  

Clarke  

Clav  

Cleburne  

Coffee  

Colbert  

Conecuh  

Coosa  

Covington  

Crenshaw  

Cullman  

Dale  

Dallas  

Dekalb  

Elmore  

Escambia  

Etowah  , 

Fayette  

Franklin  

Geneva  

Greene  

Hale  

Henry  , 

Houston  

Jackson  

Jefferson  

Lamar  , 

Lauderdale  , 

Lawrence  , 

Lee  

Limestone  

Lowndes  , 

Macon  

Madison  , 

Marengo  

Marion  

Marshall  

Mobile  

Monroe  , 

Montgomery  , 

Morgan  

Perry  

Pickens  

Pike  

Randolph  

Russell  

Shelby  

St.  Clair  

Sumter  

Talladega  

Tallapoosa  

Tuscaloosa  

Walker  

Washington  

Wilcox  

Winston  

Average  for  67  counties. 


Superin- 
tendent. 


$1,029 
2,000 
1,411 
1,256 
1,060 
2,000 
1,606 
2,324 
2,000 
1,020 
1,500 
1,022 
1,500 
1,200 

680 
1,500 
1,196 
1,200 
1,200 
1,600 
1,092 
1,619 
1,400 
2,400 
1,800 
1,484 
1,600 
1,600 
1,200 

980 
1,183 
1,200 
1,160 

800 
1,200 
1,411 
6,000 
1,200 
1,600 

986 
1,366 
1,800 
1,800 
1,260 
4,000 
1,838 
1,000 
1,126 
2,100 
1,650 
1,800 
1,850 
1,357 
1,200 
1,336 
1,248 
1,139 
1,200 
1,282 
1,399 
2,072 
1,360 
3,000 
2,000 

757 
1,372 
1,000 


City. 


1,543 


• 

Alabama  City  

Anniston  

Attalla  

Bessemer  

Birmingham  

Decatur  

Do  than*  

Eiifaulft....  

Florenoe.,.,  

G}idsd«a,.„.  

Girard......  

Greenvfll©**  

Himtavllle,..  

Jasper...*,  

Lnnett....*.  

Mobile,...***  

Moiitgoinery.  

N(  \v  ]>ecatnr  

Oi)elika  

Phoenix  

Selma  , 

Sheffield  

Talladega  

Troy  

Tuscaloosa  

Tuscumbia  , 

Tuskegee  

Union  Springs  

Average  for  28  cities  


Superin- 
tendent. 


$1,600 

2,100 
1, 100 
2,200 
4,200 
1,680 
2,500 
1,800 
1,500 
2,000 
1,250 
1,500 
1,800 
1,800 
1,500 
3,300 
3,000 
1,660 
L800 
1,000 
2,700 
1,238 
2,026 
1,800 
2,100 
1,126 
1,615 
2,000 


Assist- 
ant. 


1,861 


$2,700 


2,100 


1,200 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

ARIZONA. 


County. 


Superin- 1 
tendent. 


City. 


Apache  

Cochise  

Coconino  

Gila.  

Graham.  

Greenlee  , 

Maricopa.  , 

Mohave  , 

Navajo.  *.  

Pima  

Pinal  

Santa  Crux  

Yavapai  

Yuma.  

Average  forl4  counties. 


2, 

t 

1, 
1, 
1, 

2, 
1 


1,600 


Blsbee  

Clifton  

Douglas  

Globe  

Morenci  

Nogales  

Phoenix  

Prescott  

Tombstone  

Tucson  

Yuma  

Average  for  12  cities 


ARKANSAS.  1 


Arkansas  

Ashley  

Baxter  

Benton.  

Boone  

Bradley  

Calhoun  

Carroll  

Chicot  

Clark  

Clav  

Cleburne  

Cleveland  

Columbia  

Conway  

Craighead  

Crawford.  

Crittenden  

Cross  

DaUas  

Desha  

Drew  

Faulkner  

Franklin  

Fulton  

Garland  

Grant  

Greene  

Hempstead  

Hot  fiprhig  

Howard  

Independence. 

Izard.  

Jackson  

Jefferson  

Johnson  

Lafayette  

Lawrence  

Lincoln  

Little  River... 

Logan  

Lonoke  

Madison  

Marion  

Miller  

Mississippi  

Monroe  

Montgomery.. 

Nevada  

Newton  

Ouachita.  

Perry  

Phillips  

Pike  

Poinsett  

Polk  

Pope  

Prairie  

Pulaski  


$1,500 

"1,566 


1,250 


1,100 


1,200 
1,400 


1,400 


1,500 
2,400 
1,400 


1,400 


1,400 


1,500 
1,500 
1,400 
1,000 


800 


1,800 
1,400 


1,200 


Argenta  

Arkadelphia. . 

BatesviUe  

Blytheville... 

Camden  

Eldorado. 


Eureka  Springs.. 

Fayettevllle  

Fordyce  

Fort  Smith  

Helena  

Hope  

Hot  Springs  

Jonesboro.  

Little  Rock  

Malvern  

Marianna.  

Newport  

Paragould  

PineBluff  

Prescott  

Rogers  

Russellville  

Stuttgart  

Van  Buren  


Average  for  25  cities . 


'  No  county  superintendents  in  counties  where  salaries  are  not  given. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
ARKANSAS—Continued. 


(bounty. 


Superin- 
tendent. 


City. 


Superin- 
tendent. 


Randolph  

Saline  

Scott  

Searcy  , 

Sebastian  

Sevier  , 

Sharp  

St.  FVancis... 

Stone  

Union  

Van  Buren... 
Washington.. 

White  

Woodruff... 
YelJ  


$1,600 


1,700 
1,500 


Average  for  23  counties. 


CALIFORNIA. 


County. 


Alameda  

Alpine  

Amador  

Butte  

Calaveras  

Colusa  

Contra  Costa  

Del  Norte  

EI  Dorado  

Fresno  

Glenn  

Humboldt  

Imperial  

Inyo  

Kern  

Kings  

Lake  

Lassen  

Los  Angeles  

Madera  

Marin  

Mariposa  

Mendocino.  

Merced  

Modoc  

Mono  

Monterey  

Napa  

Nevada  

Orange  

Placer  

Plumas  

Riverside  

Sacramento  

San  Bemto  

San  Bernardino... 

San  Diego  

San  Francisco*... 

San  Joaquin  

San  Lms  Obispo.. 

San  Mateo  

Santa  Barbara.... 


Superin- 
tendent. 


$4,000 

200 
1,.>00 
2,000 
1,500 
2,400 
3,250 

720 
1.800 
2, 700 
2,700 
2,500 
2,400 
1,500 
3,000 
1,800 
1,000 
1,500 
3,600 
1,800 
2,400 

600 
2,400 
2,000 
1,500 

400 
2,400 
1,600 
2,000 
2,250 
1,800 

800 
2,400 
S.OOO' 
1,800 
2,400 
2,700 


i$2,400 


Dep- 
uty. 


3,300 
1,500 
2, 100 
2,000 


720 


1,200 


*  1,800 


900 
S900 


U,800 
600 


6  2,700 
600 
1,200 


1,179 


1,047 
900 


900 
600 


1,200 
2, 100 


1,200 
S2,000 

(10) 

1,200 
900 


1,060 


Alameda  

Alhambra  

Anaheim  

Bakersfleld  

Berkeley  

Chico  

Coalinga  

Colton  

Corona  

Emeryville  

Eureka  

Fresno  

Olendale  

Grass  Valley  

Hanford  

Hayward  

Lodi  

Long  Beach  

Los  Angeles  

MarysvlJle  

Merced  

MiUVaUey  

Modesto  

Monrovia.  

Monterey  

Napa  

Nevada  aty  

Oakland  

Ontario  

Orange  

Orovllle  

Oxnard  

I'alo  Alto  

Pasadena  

Petaluma.  

Pomona  

Porterville  

Red  Bluff  

Redondo  Beach . 

Redlands  

Richmond  

Riverside.  


Superin- 
tendent. 


$3,000 
3,000 
2,000 
2,820 
3,600 
2,900 
1,800 
2,500 
2,250 
1,920 
2,500 
4,000 
2,200 
2, 100 
2,500 
2,610 
1,800 
4,600 
8,000 
600 
2,000 
2,400 
3,000 
2,800 
1,680 
1,800 
2,000 
4,500 
1,800 
1,900 
1,750 
2,400 
2,600 
4,600 
3,000 
3,000 
2,400 
1,800 
1,800 
3,300 
3.000 
3,000 


1  Also  2  at  $1,500. 

•  Also  1  at  $1,800, 1  at  $1,500. 

•  Also  1  at  $263. 

«  Also  2  at  $1,200. 

»  Also  1  at  $2,700.  1  at  $2,400.  1  at  $1,800,  2  at  $1,500,  2  at  $1,200,  1  at  $1,380,  1  at  $1,080,  and  3  at  $900. 

•  Additional  assistant  at  $3,800,  2  at  $3,600,  and  1  at  $3,000. 
T  One  additional  at  $3,600. 

•  Also  2  at  $1,200. 

•  See  San  Francisco  dty. 

10  Foot  at  $3,000,  1  at  $1,800, 1  at  $1,260,  and  1  at  $1,200. 
105673**— 17  2 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
CALIFORNIA-Contimied. 


County. 


Superin- 
tendent. 


Dep- 
uty. 


aty. 


Superin- 
tendent. 


Santa  Clara.  

Santa  Crux  

Shasta.  

Sierra  

Siskiyou,  

Solano  

Sonoma  

Stanislaus  

Sutter  

Tehama  

Trimty  

Tulare  

Tuolumne  

Ventura  

Yolo  

Yuba.  

Average  for  57  counties 


13,000 
1,800 
1,800 

625 
2,000 
2,400 
2,000 
2,000 
1,600 
1,800 
1,000 
2,200 
1,000 
2,100 
1,800 

600 


1,771 


$1,320 
600 
600 


000 
1,500 
1,020 


600 
*i*266' 
*"786" 


RoseviUe  

Sacramento.  

Salinas  

San  Bernardino... 

San  Diego  

San  Franasoo.... 

San  Jose  

San  Leandro  

San  Luis  Obispo.. 

San  Mateo  

San  Rafael  

Santa  Ana.  

Santa  Barbara.... 

Santa  Cms  

Santa  Monica.  

Santa  Rosa  

South  rasadena.. 

Stockton  

Tulare.  

Vallejo  

Venice  

Ventura  

Watsonvllle  

Whittter  

Woodland  


Average  for  66  cities. 


$2,000 
3,600 
2,400 
2,500 
4,000 
4,000 
3,600 


2,500 
2,700 
3,000 
3,000 
3,000 
2,700 
2,300 
3,000 
3,200 
3,000 
2,000 
2,700 
2,000 
2,000 
2,500 
2,200 
1,800 


2,722 


COLORADO. 


County. 


Alamosa  

Adams  

Arapahoe  

Archuleta  

Baca  

Bent  

Boulder  

CbafTec  

Cheyenne. ... 
Clear  Creek. . 

Conejos  

Costilla  

Crowley  

Custer  

Delta  

Denver  

Dolores  

Douglas  

Eagle  

Elbert  

El  Paso  

Fremont  

Garfield  

GUpin  

Grand  

Gunnison.... 

Hinsdale  

Huerfano. . .. 

Jackson  

Jefferson  

Kiowa  

Kit  Carson... 

Lake  

La  Plata  

Larimer  

Las  Animas.. 

Lincoln  

Logan  

Mesa  

Mineral  

Moffat  

Montezuma.. 


Superin- 
tendent. 


$1,100 

1,500 
1,100 
900 
900 
900 
2,000 
1,500 
1,100 
900 
1, 100 
1,100 
1, 100 
900 
1,500 
900 
100 
1,100 
1,100 
1,100 
2,800 
2,000 
2,000 
1,100 
900 
1,500 
100 
1,500 
900 
1,100 
900 
1, 100 
1, 100 
900 
2,000 
2,800 
1,100 
1,500 
2,000 
500 
900 
900 


aty. 


Alamosa  

Boulder  

Canon  City  

Colorado  City  

Colorado  Springs  

Creeley  

Cripple  Creek  

Denver  

Durango  (District  No.  9). 

Englewood  

Florence  

Fort  Collins  

Fort  Morgan  

Grand  Junction  

Greeley  

La  Junta  

Lamar  

Leadville  

Longmont  

Loveland  

Montrose  

Pueblo: 

District  No.  1  

District  No.  20  

Rocky  Ford  

Salida  

Sterling  

Trinidad  


Average  for  27  cities. 


Superin> 
tendent. 


$2,000 
2,500 
1,800 
1,700 
3,750 
2,700 
8,000 
6,000 
2,500 
1,500 
1,560 
2,400 
2,400 
2,750 
2,700 
2,600 
2,200 
2,100 
2,300 
1,900 
2,300 

8,750 
4,800 
2,500 
2,000 
3,000 
3,000 


2,656 


1  One  additional  at  $2,40a 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
COLORADO— Continued. 


County. 


Superin- 
tendent. 


City. 


Superin- 
tendent. 


Montrose  

Morgan  

Otero  

Ouray  

Park  

Phillipa  

Pitkin  

Prowers  

Pueblo  

Rio  Blanco  

Rio  Orande  

Routt  

Saguache  

Ban  Juan  

Ban  Miguel  

Sedgwick  

Summit  

Teller  

Washington  

Wold  

Yuma  

Average  for  63  counties 


$1,500 

1,500 
1,500 
1,100 
1,100 
1,100 
1,100 
1,500 
2,800 
1,100 
1,100 
1,600 
1,100 
500 
1,100 
900 
900 
1,100 
1, 100 
2,800 
1,100 


1.254 


DELAWARE. 


Kent  

$1,200 

1,200 
1,200 

1,200 

$1,200 

1,200 
1,200 
4,500 

Milford »  

New  Castle »  

$1,500 

2,025 

FLORIDA.* 


Alachua  

Baker  

Bay  

Bradford  

Brevard  

Broward  

Calhoun  

Citrus  

Clay  

Columbia  

Dade  

De  Soto  

Duval  

Escambia.... 

Franklin  

Gadsden  

Hamilton.... 

Hernando  

Hillsboro  

Holmes  

Jackson  

Jefferson  

Lafayette.... 

Lake  

Lee  

Leon  

Levy  

Liberty  

Madison  

Manatee  

Marion  

Monroe  

Nassau  

Orange  

Osceola  

Oskaloosa  

Palm  Beach.. 


$2,004 

900 
1,200 
1,200 
1,200 
1,333 
1,200 
1,200 
1,200 
1,350 
2,000 
2,100 
4,500 
2,850 

600 
1,100 
1,200 
1,375 
3,550 
1,200 
1,500 
1,200 
1,150 
1,200 
1,500 
1,500 
1,200 

900 
1,300 
1,600 
1,800 
1,500 
1.200 
1,800 
1,380 

860 
1,800 


Arcadia.  

Apalachioola  

Bartow  

Bradentown  

Daytona  

De  Land  

Fort  Pierce  

Gainesville  

Jacksonville  

Lakeland  

Miami  

New  Smyim  

Ocala.  

Orlando  

Palatka  

Pensaoola  

Quinoy  

Sanford.  

Seabreeze  

St.  Augustine  

St.  Petersburg  

Tallahassee  

Tampa  

West  Palm  Beach . 


Average  for  24  cities. . 


$2,000 
1,080 
1,500 
1,400 
2,000 
1,500 
1,200 
1,600 
2,700 
2,000 
3,500 
1,280 
1,800 
1,750 
1,600 
1,800 
2,000  I 
1,800  ! 
1,280  ' 
1,200 
3,200 
1,800 
2, 100 
2,250 


1,848 


1  Supervising  principals,  under  the  county  superhitendents. 
s  All  Florida  dty  supermtendents  are  supervising  principals,  as  cities  in  Florida  ar( 
the  county  bcMffds  of  education  and  the  supervision  of  the  county  superintendent. 


under  the  charge  of 
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Table  6.^alarie$  of  county  and  city  superintendents  of  schools — Continued. 
FLORIDA-^Omtiniied. 


County. 


P88CO  

Pinellas  

Polk  

Putnam  

St.  John  

St.  Lucie  

Santa  Rosa. . 

Seminole  

Sumter  

Suwanee  

Taylor  

Volusia  

Wakulla  

Walton  

Washington.. 


Superin- 
tendent. 


Average  for  52  counties. 


S500 

2,375 
3,420 
1,375 
1,440 
1,500 
1,500 
1,500 
1,200 
1,200 
1,200 
2,100 
600 
1,500 
1,175 


1,522 


City. 


Soperin- 


Assis^ 
ant. 


GEORQU. 


Appling  

Baoon  

Baker  

Baldwin  

Banks  

Barrow  

Bartow  

BenHiU  

Berrien  

Bibb  

Bleckley  

Brooks  

Bryan  

Bulloch  

Burke  

Butts  

Calhoun  

Camden  

Campbell  

Canaler  

Carroll  

Catoosa  

Charlton  

Chatham  

Chattahoochee. 

Chattooga  

Cherokee  

Clarke  

aay  

Clayton  

ainch  

Cobb  

Coffee  

Colquitt  

Columbia  

Coweta  

Crawford  

Crisp  

Dade  

Dawson  

Deoatur  

Dekalb  

Dodj 
Dool 


Douglas. . 

Early  

Echols  

Effingham. 

Elbert  

Emanuel... 

Evans  

Fannin .... 
Fayette.-.. 

Floyd  

Forsjrth.... 
Franklin... 
Fulton  


$1,200 

675 
000 
1,150 
720 
675 
1,000 
900 
1,350 
4,000 
900 
1,200 
1,000 
1,600 
1,800 
800 
600 
780 
1,000 
650 
1,200 
750 
700 
4.000 
600 
800 
900 
1,032 
600 
600 
875 
900 
1,200 
1,400 
1,000 
1,000 
600 
1,350 
450 
750 
1,500 
1,333 
1,236 
1,060 
900 
720 
1,350 
639 
600 
1,200 
1,320 
1,000 
660 
900 
1,350 
600 
825 
2,700 


Albany  

Americus  

Athens  

Atlanta  

Augusta  1  

Bainbridee  

BamesviUe  

Brunswick  «... 

Carrollton  

Cartersville  

C4>vington  

Cedartown  

Columbus  

Cordele  

Cuthbert  

Dalton  , 

Dawson  , 

DubUn  

Elberton  

Fitsgerald  

Fort  Valley... 

Gainesville  

Hawkinsville. 

La  Grange.  

Macon «  

Marietta  

Milledgeville.. 

Monroe  

Moultrie  

Newnan  

Rome  

Sandersville... 
Savannah  « . . . . 
Summerville.. 
Thomasville. . 

Toccoa  

Valdosta  

Washington.. 

Waycross  

Waynesboro. . 


Average  for  40  cities . 


S2,000 
2,400  I 
2,400  I 
4,000 
4.000  I 
2,000  t 
3,000 
2,400 
1,800 
1,800 
1,800 
1,800 
3,000 
2,200 
1,500 
1,800 
1,650 
2,100 
1,800 
1,800 
2,500 
1,650 
1,600 
2,000 
4,000 
1,800 
3,000 
1,600 
2,000 
2,400 
2,100 
2,000 
4,000 
1,200 
1,800 
1,600 
1,850 
1,650 
2,500 
1,993 


2,212 


1  County  superintendent  as  weA  as  city  soperintendtnl. 
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Table  6.— Salaries  of  county  and  city  superintendents  o/«c^o/«— Continued. 
QEORQIA-<3ontinued. 


Gflmer  

Glascock.... 

Glymi  

Gordon  

Grady  

Greene  

Gwinnett... 
Habersham. 

HaU  

Hancock  

Haralaon  

Harris  

Hart  

Heard  

Henry  

Houston.... 

Irwin  

Jackson  

Jasper  

Jen  Davis. . . 

Jefferson  

Jenkins  

Johnson  

Jones  

Laivens  

Lee  

Liberty!".*.*.". 

Lincoln  

Lowndes  

Lumpkin... 

Macon  

Madison  

Marion  

McDuffie  

Mcintosh... 
Meriwether.. 

Miller  

Milton  

Mitchell  

Monroe  

MontKomery 

Morgan  

Murray  

Muscogee... 

Newton  

Oconee  

Oglethorpe. . 

Paulding  

Pkkens  

Pierce  

Pike  

Polk  

Pulaski  

Putnam  

Quitman  

Rabun  

Randolph. . . 
Richmond . . 
Rockdale... 

Schley  

Screven  

Spalding  

Stephens. . . . 

Stewart  

Sumter  

Talbot  

Taliaferro... 

Tattnall  

Taylor  

TeUWr  

Tferrell  

Thomas  

Tift  

Toombs  

Towns  

Troup  

Turner  

Twiggs.  

Unton  

Upson  

Walker  

Walton  


$600 

600 
2,400 
1,100 
900 
1,140 
1,200 
600 
1,100 
1, 128 
S40 
1,006 
1,200 
600 
1,200 
1,800 
1,200 
1,200 
750 
600 
1,050 
1,466 
800 
1,200 
1,500 
750 
900 
600 
1,200 
600 
990 
1,000 
600 
972 
720 
1,500 
750 
600 
1.150 
1,500 
1,020 
1,500 
840 
850 
1.400 
600 
915 
600 
900 
850 
1,000 
987 
900 
1,500 
600 
600 
1,425 
4,000 
600 
720 
1,200 
900 
450 
900 
1,000 
900 
450 
1,500 
600 
900 
1,000 
1,200 
1.080 
924 
600 
900 
750 
1,200 
600 
1,200 
1,060 
1,350 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
GEORGIA— Continued. 


County. 


Ware  

Warren  

Washington  

Wayne  

Webster....  

Wheeler  

White  

Whitfield  

WUoox  

Wilkes  

Wilkinson  

Worth  

Average  for  152  counties. 


Superin- 
tendent. 


$1,000 

960 
1,500 
1,283 
600 
750 
600 
900 
1,000 
1,083 
720 
1,200 


1,041 


City. 


Superin- 
tendent. 


IDAHO.  1 


Ada  

Adams  , 

Bannock  

Bear  Lake. . . 

Benewah  

Bingham..... 

•Blaine  

Boise  

Bonner  

Bonneville.., 
Boundary.... 

Canyon  

Cassia  

Clearwater.. 

Custer  , 

Franklin  

Fremont...., 

Gem  , 

Gooding  

Idaho  

Jefferson..... 

Kootenai  

Latah  , 

I.,€mhi  , 

hevris  

Lincoln  

Minidoka  

Nei  Perce  

Oneida  , 

Owyhee  , 

Power  , 

Teton  

Washington. 


11, 

1 

i; 

1, 
1, 
1 
1, 
1 

1; 

1, 

1. 

1, 
1 
1, 
1 
1, 
1, 
1, 
1 

1, 
1 

1, 
1 

1, 
1, 
1, 
1, 
1 
1, 
1 
1 
1 


Average  for  33  counties . 


1,197 


Bor,e  

CahiwelL  

CcfMtrd'Aim  

Idaho  Falls.  

Levvlston..-..  

Mo'^cow  *  

Nainpa  

Pof^atello  

Sandpoint.--,  

Twin  Falls  

Walhc-o  

Weiso.r  

Average  for  12  cities 


2,(KX) 
2,01^ 
2,7:0 
2,7.0 
2,000 
2,0i0 
3,000 
2,2:0 
2,  TOO 
2,  T'X) 
2,100 


2,419 


ILLINOIS. 


County. 


Adams  

Alexander.. 

Bond  

Boone  

Bro\vn  

Bureau  

Calhoun  

Carroll  

Cass  

Champaign. 
Christian... 

Clark  

Clay  

Clinton  

Coles  


Superin- 
tendent. 


12,500 

1,500 
1,500 
1,500 
1,250 
2,250 
1,250 
1,500 
1,500 
2,250 
2,000 
1,800 
1,500 
1,500 
2,000 


Assist^ 
ant. 


$400 


720 


1,200 
600 


400  j 


City. 


Alton  

Anna  

Aurora  

AveryvlUe ... 

Batavia  

Beards  town.. 

Belleville  

Belvidere  

Benton  

Berwyn  

Bloomington. 
Blue  Island... 
Bridgeport. . . 

Bushnell  

Cairo  


Superin-  Assist- 
tendent.  ant. 


S3,000 

i.aw 

3,500 
1,850 
2.000 
2,100 
1,800 
2,400 
1,400 
2,400 
3,500 
3,600 
1,600 
1,500 
2,250 


^  Salaries  of  4  county  superintendeuts  not  reported  by  State  superintendent  to  bureau. 


Digitized  by 


SALABEES  OP  RURAL  AND  URBAN  SUPERINTENDENTS. 


23 


Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
ILLINOIS— Continued. 


County. 


Superin- 
tendent. 


Assist- 
ant. 


City. 


Superin- 
tendent. 


Cook  

Crawford  

Cumberland.. 

Dekalb  

Dewitt  

Douglas  

Dupage  

Edgar  

Edwards  

Effingham — 

Fayette  

Ford  

Franklin  

Fulton  

Gallatin  

Greene  

Grundv  

Hamilton  

Hancock  

Hardin  

Henderscm.... 

Henry  

Iroquois  

Jackson  

Jasper  

Jefferson  

Jersey....* — 
Jo  Daveiss — 

Johnson  

Kane  

Kankakee  

Kendal]  

Knox  

Lake  

La  Salle  

Lawrence  

Lee  

Livingston. . . 

Logan  

Macon.  

Macoupin  

Madison  

Marion  

Marshall  

Mason  

Massac  

McDonough.. 

McHenry  

McLean  

Menard  

Mercer  

Monroe  

Montgomery.. 

Morgan  

Moultrie  

Ogle.  

Peoria  

Perrj'  

Piatt  

Pike  

Pope  

Pulaski  

Putnam  

Randolph  

Richland  

Rock  Island.. 

Saline  

Sangamon — 

Schuyler  

Scott  

Shelby  

Stark  

St.  Clair  

Stephenson. . . 

Taiewell  

Union  

Vermilion  — 

Wabash  

Warren  


$7,500 

1,500 

1,500 

1,  -|()0 
1,5()0 

2,  m 

2, 1)00 
1  '.50 

1,  ^00 

2,  (100 

i,:.oo 
1 .  r.oo 

2.250 
i,:^X) 
l.MX) 
1,S00 

1,  sOO 

2,  (>00 
1,250 
1,250 
2,250 
2.250 
2,000 
1,^00 
2.1)00 

1 .  r^oo 

1,  ^ 

1.500 
2.750 
2, 250 
1/250 
2.250 
2,000 
2,750 
1..'00 
2,000 
2,250 

2,  ()00 
2,  250 
2,  250 
2,500 
2,000 
1 , 500 
1,500 
1 . 500 
2.O0O 
2,1100 
2,500 
1,500 
1,800 
1,500 
2,000 
2,000 
1,500 
2,000 
2,700 
l.SOO 
1,500 
2,(100 

1,  riOO 

1,500 
1.250 

2.  (100 
1,500 
2,500 
1,800 
2,500 
1,500 
1,250 
2,000 
1,250 
2,750 
2,000 
2,000 
1,200 
2.  .TOO 
1,5(00 
l,«0 


t2,fiOO 


1,000 


900 


300 
'366 


1,200 
1,200 


1,200 
1,000 
600 
600 
900 


1,200 


600 
900 


900 
1,200 


400 


600 
'i,*326 


1,200 
600 
900 


1,200 
"'606 


Canton  

Carbondale  

Carlinville  

Carmi  

Carterville  

Centralia  

Champaign  

Charleston  

Chester  

Chicago  

Chitfago  Heights  

Cicero  

Clinton  

Coal  City  

Colllnsvflle  

Danville  

Decatur  

De  Kalb  

Dixon: 

North  Side  / 

South  Side  

Downers  Grove  

Dundee  

EastMoline  

East  St.  Louis  

Edwardsvllle  

Effingham  

Eldorado  

Elgin  

Evanston: 

District  No.  75  

District  No.  76  

Falrburv  

Farmer  City  

Forest  Park  

Freeport  

Galena  

Ga'esbure  

Granite  City  ^ . 

Geneseo  

Flora  

Greenville  

Harrisburg  

Harvard  

Harvey  

Havana  

Herrin  

Highland  

Highland  Park  

Hillsboro  

Hoopeston  

Jersewille  

Johnston  City  

Jo'Iet  

Kankakee  

Kewanee  

La  Grange  

Lake  Forest  

La  Salle  

Lawrenceville  

Lincoln  

Litchfield  

Lockport  

Macomb  

Madison  

Marion  

Marseilles  

Marshall  

Mattoon  

Maywood  (District  No.  80). 

Mehdota  

Metropolis  

Moline  

Monmouth  

Morris  

Mound  City  

Mount  Carmel  

Mount  Olive  

Mount  Vernon  


$2,200 
1,700 
1,600 
1,620 
1,400 
2,250 
2,500 
2,000 
1,500 

10,000 
3,000 
3,250 
2,200 
1,500 
2,300 
3,500 
4,000 
2,000 

1,800 
1,600 
2,200 
2,000 
1,800 
3,000 
2,160 
1,500 
1,200 
3,400 

5,000 
4,400 
2,250 
1,500 
2,040 
2,600 
1,400 
3,300 
2,510 
1,600 
1,100 
1,600 
2,000 
2,200 
2,300 
1,800 
1,700 
2,000 
2,900 
1,750 
1,700 
2,000 
1,350 
4,000 
2,500 
3,000 
3,000 
2,600 
2,300 
1,200 
2,000 
1,650 
2,000 
2,000 
1,500 
3,150 
1,600 
1,400 
2, 400 
2,600 
1,800 
1,250 
3,(X)0 
2,100 
2, 100 
1,200 
2,000 
1,400 
1,800 


1,200 
"966 


1  Three  additional  at  £2,500  each. 
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Tablb  6. — Salariei  of  county  and  city  superintendents  of  schooU — Ck)ntmued. 
ILLINOIS-Continued* 


Coonty. 


Washington  

Wayne  

WWte  

Whiteside  

Will  

Williamson  

Winnebaeo  

Woodford  

Average  for  102  counties 


Superin- 
tendent. 


$1,500 

1,800 
1,800 
2,000 
2,500 
1,800 
2,250 
1,800 


1,907 


Assist- 
ant. 


$1,500 


720 
750 


City. 


Murphjrsboro.  

Naperville.  

Normal  

Oak  Park  

Oakland  

Ohiey  

Ottawa.  

Pana  

Paris  

PaxUm  

Pekin  

Peoria  

Peru  

Petersburg  

Pinckneyville  

Pontiac  

Prinoetdb.  

§oincy  
obfaison.  

Rochelle  

Rock  Falls  

Rockford  

Rock  Island  

St.  Charles  

Salem  

Sandwich  

Savanna.  

Sbelbyville  

Sparta.  

Spriniffie'd  

Spring  Valley  

Staunton  

Sterling: 

District  No.  10  

District  No.  11  

Streator  

Sullivan  

Sycamore.  

Tavlorville  

Urbana.  

Vandalia  

Venice.  

Virden  

WaltonviUe  

Waukegan  

West  Hammond  

WestviUe  

Wheaton  

WhitehaU  

Wilmette  

Winnetka  

Woodstock  

Avenge  for  143  cities 


Superin- 
tendent. 


$1,550 
2,200 
1,900 
4,200 
2,300 
2,000 
2,400 
1,450 
2,000 
2,000 
2,100 
2,000 
1,600 
1,500 
1,350 
1,000 
2,000 
3,750 
1,200 
2,000 
1,600 
4,500 
3,200 
2,200 
1,500 
1,500 
1,900- 
1,800 
1,600 
7,500 
4,000 
1,600 

1,500 
1,450 
2,400 
1,200 
1,700 
2,000 
2,400 
1,200 
1,800 
1,800 
800 
3,000 
1,900 
1,350 
2,500 
1,600 
2,700 
2,800 
1,800 


2,2 


INDIANA. 


County. 


Superin- 
tendent. 


City. 


Superin- 
tendent. 


Adams  

Allen  

Bartholomew. 

Benton  

Blackford  

Boone  

Brown  

Carroll  

Cass  

Clark  

Clay  

Clinton  

Crawford  

Daviess  

Dearborn  

Deoatur  


11,408 

2;  500 
1,408 
1,408 
1,408 
1,408 
900 
1,400 
1,408 
1,408 
1,408 
1,408 
1,400 
1,408 
1,408 
1,408 


Alexandria..... 

Anderson  

Angola  

Attica  

Auburn  

Aurora  

Bedford  

BickneU  

Bloomington... 

Blnffton  

Boonvllle  

Clinton  

Columbia  City.. 

Columbus  

Connersville.... 
CrawfordsvUle. , 


$1,300 
3,280 
1,350 
1,680 
1,900- 
1,800 
2,200 
1,800 
2,600 
1,800 
1,500 
2,100 
1,900 
2,400 
2,200 
3,000 


'  Two  additional  at  $3,000  each. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
INDIANA-Continued. 


County. 


Superin- 
tendent. 


City. 


Dekalb  

Delaware  

Dubois  

Elkhart  

Fayette  

Floyd  

Fountain  

Franklin  

Fulton  

Gibson  

Grant  

Greene  

Hamilton  

Hancock  

Harrison  

Hendricks  

Henry  

Howard  

Huntington  

Jackson  

Jasper  

Jav  

JefTerson  

Jennin^  

Johnson  

Knox  

Kosdusko  

Lai^ange  

Lake  

liAporte  

Lawrence  

Madison  

Marion  

MarshaU  

Martin  

Miami  

Monroe  

Montgomery  

Morgan  

Newton  

Noble  

Ohio  

Orange  

Owen  

Parke  

Perry  

Pike  

Porter  

Posev  

Pulaski  

Putnam  

Randolph  

Ripley  

Rush  

Scott  

Shelby  

Spencer  

Starke  

St.  Joseph  

Steuben  

Sullivan  

Switzerland  

Tippecanoe  

Tipton  

Union  

Vanderburg  

Vermilion  

Vigo  

Wabash  

Warren  

Warrick  

Washington  

Wp.vne  

Wells  

White  

Whitley  

Average  for  92  counties. 


,408 
,408 

» 
W 
)8 
»8 

,m 
•  m 
,m 

,  tf>8 
>8 

rs 

,m 

,408 
,408 
,108 
,408 
,408 
,S00 
,408 
,408 
,408 
,S00 
,408 
,408 
,408 
,406 
,408 
,408 
,408 
,408 
800 
,408 
,408 
,408 
.408 
,408 
,408 
,408 
.408 
,408 
,408 
,408 
,408 
,000 
,108 
.108 
.408 
,600 
,408 
408 
408 
408 
408 
326 
408 
408 
.500 
408 
,408 
,408 
,408 
,408 
,408 
,408 
.408 


1,449 


Crown  Point  

Decatur  

Dunkirk  

En-tr-Tifoag©  

EI^  h-  '  

EI-   

E\  .■.  ,  ,<le  

Full  mount.  

Fort  Wayne  

Fr  iiikfort  

Franklin. ......... 

Ganett  

Garv  

Go>City  

Go  hen  

G  encastle.  

eiiaeld  

itimond  

I  t  ford  City  

ntinpton  

liiinapoHs  

.mville....  

Jeirersonville  

Kendall  ville  

Kokomo  

La  Favette  

J^aporteClty  

Lawrenceburg  

Lebanon  

Linton.  

Loiransport...  

Madison  

Marion  

Martinsville  

Michigan  City  

Misha^^aka  

Mitchell  

Montpelier  

Mount  Vernon  

Muncie  

New  Albany  

Newcastle  .  

Noblesvllto  

Pern  

P(>rtlan(i  

Plymouth  

Pruieeton  

Richmond  

Rm'hester.  

Rc.^-port  

Rush  ville  

St^ymour  

Shelby\ine  

South  Bend  

SuHivan  

Trll  City  

T.MYt  If  uitc  

Tipioii  

Lnioil  (  ity  

Valparaiso  

Viti'-tmnes  

v.'  ilvash  

Y  '^:UV.....  

\  tiin^ton  

"V\  -'  -t  Laf:iti'ite  

West  l  unv  ll;iute. 

Whiting  

Winchester  


Average  for  73  cities.. 


1  One  additional  at  12,400. 


s  One  additional  at  S3, 100;  one  at  12,600. 
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IOWA. 


County. 


Adair  

Adams  

Allamakee  

Appanoose  

Audubon  

Benton  

Black  Hawk... 

Boone  

Bremer  

Buchanan  

Buena  Vista... 

Butler  

Calhoun  

Carroll  

Cass  

Cedar  

Cerro  Gordo.... 

Cherokee  

Chickasaw  

Clarke  

Clay  

Clayton  

Clinton  

Crawford  

Dallas  

Davis  

Decatur  , 

Delaware  

Des  Moines.... 

Dickinson  

Dubuque  

Emraett  , 

Fayette  , 

Floyd  

Franklin  

Fremont  

Greene  

Grundy  , 

Guthrie  

Hamilton  

Hancock  

Hardin  

Harrison  

Henry  

Howard  , 

Humboldt  

Ida  

Iowa  

Jackson  

Jasper  

Jefferson  

Johnson  

Jones  

Keokuk  

Kossuth  , 

Lee  , 

Linn  , 

Louisa  , 

Lucas  , 

LA'on  

Madison  

Mahaska  

Marion  

Marshall  

Mills  

Mitchell  

Monona  

Monroe  

Montgomery... 

Muscatine  

O'Brien  

Osceola  

Page  

Palo  Alto  

Plymouth  

Pocahontas  

Polk  

Pottawattamie. 
Poweshiek  


Sl 


Albia  

Algona  

Ames  

Anamosa  

Atlantic  

BpHg  Plalne  

Boone  

Burlington  

Cfirn.ll  

C<-(lar  Fa  11.^  , 

C<'dar  K:ijHd8  , 

Cciitprvillo.  , 

CliarituM  , 

Cliar  li  s  City  

Clirrukce  , 

Clarinda  

Cliiilun  

Colfax  

Council  Bltifb  

Cresoo  

Creston  

Davenport  

Decoran  

Denison  

Des  Moines  

Dubuque  

Eagle  Grove  

Esterville  

Fairfield  

Fort  Dodge  

Fort  Madison  

Glen  wood  

Grinnell  

Hampton  

Harlan  

Hawkeye  

Independence  

Indlanola  

Iowa  City  

Iowa  Fans  

Keokuk  

Knoxville  

Le  Mars  

Manchester  

Maquoketa  

Manon  

Marshalltown  

Mason  Cltv  

Missouri  Valley  

Mount  Pleasant  

Muscatine  

Mystic  

Newton  

Oelweln  

Oskaloosa  

Ottumwa  

Pella  

Perry  

Red  Oak  

Sheldon  

Shenandoah  

Sioux  City  

Spencer  

V  alley  Junction  

Vinton  

Washington  

Waterloo: 

East  Side  

West  Side  

Waver  ly  , 

Webster  City  

Winterset  

Average  for  71  cities. 


11,800 

2,000 
2,100 

i'too 

1,950 
1,800 
2,400 
3,000 
2,000 
3,400 
3,500 
2,000 
1,575 
2,100 

Sooo 

3,000 
1,>«) 
3,500 
1,650 
1,800 
4,200 
2.100 
2,000 
5,000 
4,000 

1,  «50 
3,400 
1,800 
3,(100 

2,  (00 

laOO 

L'.OOO 

l,J0O 
1,700 
810 
2,000 
2.000 
2,500 
1,900 
2.400 
ISOO 
2,100 
1,600 
1,500 
1,600 
2,500 
2,600 
2,100 
1,800 
1,900 
1,300 
2,400 
2,000 
2,300 
3,300 
1,700 
2,100 
2,000 
2,000 
2,280 
5,000 
1,900 
1,400 
1,800 
1,700 

2,850 
2,600 
2,000 
3,400 
1,500 


2,211 


Digitized  by 


SALARIES  OP  BUBAL  AND  UBBAN  SUPEBHTTENDENTS. 

Table  Q.Salariea  of  county  and  city  mperintendents  o/«c^o&— Continued. 

IOWA— Continued. 


27 


County. 


Ringgold  

Sac  

Bcott  

Shelby  

Sioux  

Story  

Tama  

Taylor  

Union  

Van  Buren  

Wapello  

Warren  

Washington  

Wayne  

Webster  

Winnebago  

Winneshiek  

Woodbury  

Worth  

Wright  

Average  for  09  counties. 


Superin- 
tendent. 


11.500 

1,500 
1,800 
1,500 
2,000 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,600 
1,500 
1,500 
1,500 
1,500 
1,800 
2,000 
1,500 
1,800 


1,546 


City. 


Superin- 
tendent. 


Asdst" 
ant. 


KANSAS. 


Allen  

Anderson . . . . 

Atchison  

Barber  

Barton  

Bourbon  

Brown  

Butler  

Chase  

Chautauqua. 

Cherokee  

Chey 


Cheyei 
Clark. 


inne. 


Clay  

Cloud  

Coffey  

Comanche. 

Cowley  

Crawford.. 

Decatur  

Dickinson. 
Doniphan. . 

Douglas  

Edwards. . . 
Elk. 


Ellis  

Ellsworth... 

Finney  

Ford  

Franklin  

Geary  

Gov©  , 

Graham  

Grant  

Gray  

Greeley  

Greenwood . 
Hamilton . . . 

Harper  

Harvoy  

Haskell  

Hodgeman.. 

Jackson  

Jefferson  

Jewell  

Johnson  

Kearny  

Kingman . . . 
Kiowa  


Sl,20O 

1,200 
1,200 
1,100 
1,200. 
1,200 
1,200 
1,200 
1,000 
1,200 
1,200 
750 
750 
1,200 
1,200 
1,200 
750 
1,200 
1,800 
1,000 
1,200 
1,200 
1,200 
1,000 
1,100 
1,200 
1,100 
820 
1,100 
1,200 
1,000 
800 
1,000 
540 
800 
540 
1,200 
600 
1,200 
1,200 
540 
600 
1,200 
1,200 
1,200 
1,200 
600 
1,200 
1,000 


Aljilfiie  

AnHinny  

Arkansas  Citv 

Atchi-son  *. 

Bt'Ioit-  

Canoy  

Clianiite  

Chnrryval^  ... 
('lav  CenliT . . 
ColtoyviUe. ... 

0<ilirinl  'MS  

C<ini-nrdia  .  . . . 
Couiicil  (.iruv© 

DfxiKo  

Eldoratio. .... 

Emporia  

Fort  Scott  

Fredonia  

Frontenac  

Galena  

Garden  

Great  Bend.. . 

Heringtan  

HiaWatha.... 

Holton  

Horton  

Humboldt  

Hutchinson. . , 
Independence. 

lola  

Junction  City. 
Kansas  City.. 

Kingman  

Lamed  

Lawrence  

Leavenw(nth. 
Manhattan... 
McPherson. . . 

Neodesha  

Newton  

Olathe  

Ottawa  

Paloa  

Parsons  

Pittsbm^  

Pratt  

Rosedale  

Sallna  

Topeka  


II 

1. 

i: 

1, 
2, 
1, 
1, 

I 
I 

2, 
1, 
1, 
1, 
1, 
2, 
1, 
1. 
1, 
1, 
1, 

i; 

2, 
1, 
3, 
1, 

I; 

3, 
2, 
1, 
2, 
2, 
1. 
2, 
1, 
2, 
2, 
1. 
1, 
3, 
4, 


800 
600 
000 
000 
700 
800 
300 
700 
500 
400 
300 
000 
450 
000 
700 
400 
200 
600 
500 
600 
800 
000 
500 
800 
500 
600 
700 
500 
600 
000 
950 
500 
600 
575 
600 
000 
200 


200  i 
550 
100  I 


QP  ! 
000  I 
800  I 


$1,200 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — CJontinued. 
KANSAS—Contixmed. 


County. 


Labette  

Lane  

Leavenworth . 

Lincoln  

Linn  

Logan  

Lyon...  

Miirion  

Marshall  

McPherson . . . 

Meade  

Miami  

Mitchell  

Montgomery.. 

Morris  

Morton  

Nemaha  

Neosho  

Ness  

Norton  


Osborne  

Ottawa  

Pawnee  , 

PhilUps  

Pottawatomie. 

Pratt  

Rawlins  , 

Reno  

Republic  

Rice  

RUev  

Rooks  

Rush  

Russell  , 

Saline  

Scott  

Sedgwick  

Seward  

Shawnee  

Sheridan  , 

Sherman  

Smith  

Stafford  , 

Stanton  

Stevens  

Sumner  

Thomas  , 

Tretfo  

Wabaunsee . . . 

Wallace  

Washington . . . 

Wichita  

Wilson  

Woodson  

Wyandotte  


Superin- 
tendent. 


Average  for  105  counties. , 


$1,200 

600 
1,200 
1,100 
1,200 

600 
1,200 
1,200 
1,200 
1,200 

860 
1,200 
1,200 
1,200 
1,100 

600 
1,200 
1,200 
1,000 
1,100 
1,200 
1,200 
1,100 
1,000 
1,200 
1,200 
1,100 

900 
1,200 
1,200 
1,200 
1,200 
1,200 
1,000 
1,200 
1,200 

600 
1,800 

600 
1,800 

800 

800 
1,200 
1,200 

540 

600 
1,200 

800 

800 
1,200 

600 
1,200 

540 
1,200 
1,000 
1,800 


1,061 


City. 


Wellington  

Wichita  

Winfleld  

Average  for  52  cities 


Superin-  ]  Assists 
tendent.  ant. 


11.200 

3,250 
2,500 

2,047 


KENTUCKY. 


Adair  

AUen  

Anderson*. . . 

Ballard  

Barren  

Bath  

BeU  

Boone  

Bourbon  

Boyd  

Boyle  

Bracken  

Breathitt... 
Breckinridge 

BulUtt  

Butler  


$700 

760 
600 
1,000 
1,411 
750 
1,200 
700 
1,000 
1,250 
900 
750 
1,500 
1,250 
675 
800 


Ashland  , 

Bellevue.  

Bowling  Green. 

Catlettsburg  

Central  aty.... 

Corbin  

Covington  , 

Cyntmana  

Danville  , 

Dayton  

EarUngton  , 

Frankfort  , 

Franklin  

Fiaton  

Georgetown.... 
Henderson  


$2,500 
2,000 
2,000 
1,500 
1,400 
1,300 
3,500 
2,000 
1,600 
1,250 
1,500 
2,000 
1,800 
1,500 
1,800 
2,100 


$1,000 


800 
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Table  Q.— Salaries  of  county  and  city  superintendents  of  sckools--Gontmaed, 
KENTUCKY— Continued. 


Comity. 


Caldwell  

Callowav..,, 
Campbell.., 

Carlisle  

Carroll  

Carter  

Casey  

Christian.,.. 

Clark  

Clay  , 

Clinton  

Crittenden.. 
Cumberland, 

Daviess  

Edmonsm.* 
ElUott...... 

Estill  

Fayette... 
Fleming..... 

Floyd  

Franklin.... 

Fulton  

Gallatin....^ 
Garrard..-.. 

Grant  

Graves  

Grayson  

Green  

Greenup  

Hancock  

Hardin  

Harlan  

Harrison  

Hart  

Henderson.. 

Henry  

Hickman  

Hopkins  

Jackson  

Jefferson  — 
Jessamine... 

Johnson  

Kenton  

Knott  

Knox  

Larue  

lAurel  

Lee  

LesUe  

Letcher  

Lewis  

Lincoln  

Livingston.. 

Logan.  

Lyon  

Madison  

Magoffin  

Marion  

MarshaU.... 

Martin  

Mason  

McCracken. . 
McCreary... 

McLean  

Meade  

Menifee  

Mercer  

Metcalfe  

Monroe  

Montgomery 

Morgan  

Muhlenberg . 

Nelson  

Nicholas  

Ohio  

Oldham  

Owen  

Owsley  

Pendleton.... 


Saperifr. 
t«ndeiit. 


$750 
971 

1,000 
750 
600 

1|20Q 

1,000 

1,800 

1,000 

1,  HO 
400 
700 
6.38 

1,500 
600 
600 
678 

1,800 
800 

1,296 

1,200 
881 
700 
650 

1,000 

1,500 
750 
900 
600 
600 

1,450 

1,200 

1,000 
110 

1,500 
800 

1,000 

1,500 
800 

2,500 
800 
900 

1,200 
900 

1,200 
920 
900 
600 
600 

1,000 
800 

1,000 
650 

1,200 
600 

1,250 
650 
800 
625 
600 
900 

1,000 
850 
600 
800 
550 
900 
750 
571 
700 
900 

1,200 
800 
650 

1,000 
600 

1,000 
600 
800 


aty. 


Hickman  

Hopkins  vllle., 

Lebanon  

Lexington  

Louisville. ............... 

Ludlow  

Madison  viUe,,. -.,*»,  

Mayfiold  

Ma  vsville  

MMldlfsboro  

Mur^^aiifield .  ..,,,»..,.«■.. 
Mount  Sterling........... 

N  e    to  r  t  

NirholiisvUle... 

OuvrLsboro,..,..,,..*..., 

Paducah 

Paris  

Princeton  

Richmond  

Russellville  

Shelby  ville  ....... 

Somerset  

Winchester  

Average  for  39  cities. 


teodeat. 


»1; 

! 

1, 

1, 
2, 
2, 
1, 
1, 
2, 

k 

2, 
2, 
1, 
1 
1 
1 

?; 


1,964 
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Tablb  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
KENTUCKY-Continued. 


County. 


Superin- 
tendent. 


aty. 


Superin- 
tendent. 


Assist- 
ant. 


Perry  , 

Rke  

Powell  

Pulaski  

Robertson  

Rockcastle  , 

Rowan..   

Russell  

Scott  

Shelby  

Simpson  

Spencer  

Taylor  , 

Todd  

Trigg  

Trimble  

Union  

Warren  , 

Washington  

WajTie  

Webster  

Whitley  

Wolfe  

WoodXord  

Average  for  120  counties 


$760 

1,800 
600 

1,200 
600 
800 
600 
GOO 
150 

1,050 
600 
600 
500 

1,020 
059 
600 

1,200 

1,100 
800 
956 

1,200 

1,600 
900 
600 


944 


LOUISIANA. 


Parish. 


Acadia  

Allen  

Ascension  

Assumption  

Avoyelles  

Baton  Rouge: 

East  

West  

Beauregard  

BienvL'Ie  

Bossier  

Caddo  

Calcasieu  

Caldwell  

Cameron  

Carroll: 

East  

West  

Catahoula  

Claiborne  

Concordia  

De  Soto  

Evaageline  

Feliciana: 

East  

West  

Franklin  

Grant  

Iberia  

Iberville  

Jackson  

Jefferson  

Jefferson  Davis. 

Lafayette  

Lafourche  

La  Salle  

Lincoln  

Livingston  

Madison  

Morehouse  


Superin- 
tendent. 


SI, 

2, 
1, 
1. 
1, 

1 

1, 

2, 
I, 

1, 
3, 
3, 


Assist- 
ant. 


$1,800 
1,800 


City. 


Abbeville  

Alexandria  

Baton  Rouge... 

Bogalusa  

Crowley  

DoncJdsonville . 

Hammond  

Houma  

Jennings  

Kentwood  

Lafayette  

Lake('harle8... 

Minden  

Monroe  

Morgan  

New  Orleans... 

Patterson  

Plaquemine.... 

Rusum  

Shreveport  

Thibodaux  

Winnfleld  


Average  for  22  cities. . . 


Superin- 
tendent.! 


Assis»> 
ant. 


i; 

1, 
1, 
1, 

f: 
I; 
I 

1, 


1,951 


$720 


S3,300 
990 


1,800 

"wo 


1  With  the  exception  of  Lake  Charles  and  New  Orleans  all  others  are  supervising  principals,  as  the  cities 
are  under  the  parish  boards  of  education. 
« One  additional  at  $2,700. 
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Table  6. — Sakaries  of  county  and  city  superintendents  of  schools — Continued. 
LOUISIANA— Continued. 


Parish. 


Snperln- 
tendent. 


Assist- 
ant. 


City. 


Superin- 
tendent. 


Assist- 
ant. 


Natchitoches  

Orleans  

Ouachita  

Plaquemines  

Pointe  Coupee  

Rapides  

Red  River  

Richland  

Sabine  

St.  Bernard  

St.  Charles  

St.  Helena  

St.  James  

St.  Johns  

St.  Landry  

St.  Martin  

St.  Mary  

St.  Tammany  

Tangipahoa  

Tensas  

Terrebonne  

Union  

Vermilion  

Vernon  

Washington  

Webster  

Winn  

Average  for  64  parishes 


$2.  (>00 
.^()00 
2,  (KX) 
1,200 
1,999 
2,-;00 
1,475 

i,r»oo 

1,200 
l.SOO 
1,200 
660 
1,625 
1,438 
1,823 
1,650 
1,650 
1,800 
1,350 
1,500 
1,800 
1,625 
1,376 
2,500 
1,150 
1,800 
1,375 


1,711 


MAINE. 


Supervisory  union. ^ 


Abbot,  Blanchard,  Guilford,  Monson, 
Willimantic. 


Addison,  J  onesboro,  Jonesport  

Albion,  Troy,  Unity  

Alfred,  Saniord  

Anson,  Embden,  Lexington,  New  Port- 
land 


A^le,  areenfleld,^radley,  Oreenbush, 


ilfcMTd,  Passadumkeag 
Aahland/Garlield,  Masardis,  Nashville, 

Portage  Lake  ,  

Athens,  Comville,  Harmony,  Solon  

Bancroft,  Danforth,  Orient,  Reed  PI., 

Weston  

Beddington,  Cherryfield,  Columbia  Falls, 

Deblois  

Belfast .  Searsport  

Belgrade,  Mount  Vernon,  Readfleld  

Benton.  Winslow  

BerwicK,  Lebanon  

Bethel,  Greenwood  

Blaine,  Bridgewater.  Mars  Hill  

Bluehiil,  Brooklin,  Sedgwick. 


Boothbay,  Boothbay  mrbor.  Monhegan. 
Bowdoin,  Litchfield,  Wales,  West  Gardi- 


ner.....  1,100 

Bowdoinham,  Richmond   1,200 

Bradford,  Charleston,  Corinth,  Kendus- 

keag...   1,300 

Brewer,  Hampden,  Veazie   1 , 600 

Bridgton,  Harrison   1,200 

Brooksville,  CasthM,  Penobscot   1, 200 

Brownfield,  Cornish,  Parsonsvllle,  Porter .  1, 250 

BrownvUle,Milo   1,600 

BrunswickjTopsham   2,000 

Buckfield,  Hartford,  Hebron   1 , 300 

Bumham,  Canaan,  CI  inton   1 , 200 

Buxton,  Standish   1,200 

Camden,  Thomaston  ' '    1, 725 

Canton,  Tiu-ner   1, 200 

Cape  Elizabeth,  South  Portland   1,600 

1  Names  of  towns  in  supervisory  animis. 


Superin- 
tendent. 


$1,400 

1,250 
1,200 
1,600 

1,200 

SOO 

1,300 
1,250 

1,200 

900 
1,600 
1,205 
1,500 
1,200 
1,200 
1,200 
1,400 
1,400 


Auburn  

Augusta  

Bangor  

Bath  

Biddeford  

Ellsworth  

Lewiston  

Portland  

Saco  

Waterville  

Average  for  10  cities 


Superin- 
tendent. 


$2,300 
2,100 
2,500 
1,600 
2,200 
1,600 
2,500 
3,050 
1,550 
2,000 


2,140 
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Table  6. — Salariea  of  oourUy  and  city  superintendents  of  schools — Gontmaed. 

MAINE— Continued. 


•y  union,  i 


Superin- 
tendent 


aty. 


CmAaak^  Gimsd,  Wmmm,  Ttm  Forks, 

Weellhxica  

Girftrau.  Ltmestone  

Castle  HUl  Jdapletaa.  Wadi|  WaAton . . 


Omnberlaiid, 
Dunartoootta,  N< 

Ba^toD.Saoo...  

Dew  mt,M»m  Ibia^»8laitiiigtan.  

PiflEt6g.0tniBii...«......*^  «»*«.#».. — 

Dover,  Toxcroft  

Bast  Livermore.  Wayne  

Bast  Machias,  Machias.  Machiasport, 
Marshfield,  Roque  Hlufls,  Whitney  ville . 
Bast  MiUinooket,  Hersey,  UiUinocfcet, 

Mocmt  Cbase.  Fattea... ...... ..^  

Easton,  Fort  fttlrfield.  


Baateort.Loliee. 
BddSi^Hold 


 Hiddfln,  OntogtoB  

Eden,  Hancock.  

Elolt ,  South  Benrkk  

Fairflfeld,  Oakland  

Fanningdale,  Oardlnw  

Fanningtou,  Wilton  

Fort  Kei^ew  Caind%  at.  tiaiMili,  St. 

Jotan,  Wallagras  

Franklbrt- Monroe.  Winterport  

Freeport.Varmouih  

Frenchvflle,  Grand  Isle,  Kadawaska,  St. 

Agatha  

Gorham,  Westbrook  

Gouldsboro,  Sorrento,  Sullivan,  Winter 

Harbor  , 

GnM>n ville,  Jaokman,  Moose  River,  San^ 

gerville   

HallowelljWinthrop   .  ■. . , 

Binover,  Bumford  

Bartland,  Palmyria,  St.  Alhana.  

Hodgdon.  Houlton.  

H^Us,  Waterhoro  

EomeDunk,  Kennebunkport,  

Jay,  Livemiare  

l&bon,  Webster  

Madison.  Skowhegan  

Mount  ]>esert.  Southwest  Harbor,  Tre- 

mont  , 

New  Sweden,  Stockholm.Westmoreland, 

Woodland  

Kwth  Berwick,  Wells  , 

Norway,  Water  ford  

Oldtown,  Orono  

Paris,  Woodstock  

Raymond,  Windham 


Rookland,  Bookport.  


Sl,020 

1,700 

i,:m 

1,700 

1,200 
1,200 
1,200 
1,500 
1,300 
1,200 
495 
1, 550 
1,300 
1,563 
1,200 
1,200 

1,300 

1,750 
1,800 
1,550 
1,200 
2,200 
1,300 
1,500 
1,800 
1,200 

1,225 

1,2(»0 

1 ,  \m 

1,350 
2,000 

1,200 

i,rm 

1,510 
1,900 
1,200 
1,S00 
l,2f)0 
1,400 
1,500 
1,500 
1,800 

1,700 

1,200 
1,400 
1,500 
2, 100 
1,375 
1,200 
2,000 
1,140 


MARYLAND.* 


County. 


Allegany  

Anne  Arundel., 

Baltimore  

Calvert  

Caroline  

CarroU  


Superin- 
tendent. 


$3,000 

2,000 
5,000 
1,800 
1,800 
2,000 


Annap<dis... 
Baltimore... 

Bel  Air  

Brunswick.. 
Chestertown 
Crisfield  


$2,000 
5,000 
1,500 
1,500 
1,400 
1,400 


Assist- 
ant. 


^$3,200 


1  Names  of  towns  in  supervisory  unions. 

s  All  given  as  city  superintendents,  except  Baltimore,  are  supervising  principals. 
•  One  additional  at  $2,700  and  4  at  £2,500. 
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Table  6. — Salaries  of  county  and  city  superintendenta  of  schools — Continued. 
MARYLAND— Continued. 


County. 


Cecfl  

Charles  

Dorchester  

Frederick  

Garrett  

Harford  

Howard  

Kent  

Montgomery  

Prince  Georges  

Queen  Annes  

St  Marys  

Somerset  

Talbot  

Washington  

Wicomico  , 

Worcester  

Average  for  23  counties. 


Superin- 
tendent. 


i^i.  -00 

1,  -  [» 

I  DO 
L  90 
■  90 
90 
DO 
DO 
90 
90 
90 
DO 
DO 
DO 

2,  m 


2, 187 


City. 


CtiMiherland  

D(  A  tan  

El  'im  

El  !on  

Fi.  dorick  

Fr(jstl)ur.tr  

Ha^crslown  

Havro  do  Cr.u^  

F<w'onHtko  (  ity  

Re tor  town.  

Sali-I>nrv  

T<  II   

W  ^'ini.eil  

W- ;  imiiiiiUir  

Average  for  20  cities. 


Superin- 
tendent. 


$1,600 

1,200 
1,400 
1,400 
1,800 
1,600 
1,400 
1,500 
1,400 
1,800 
1,400 
1,800 
1,450 
1,300 


1,687 


MASSACHUSETTS. 


Union  distriot.1 


Acton.  Carlisle,  Littleton,  Westford  

AlforcL  Egremont,  Richmond,  West 
Stockbri^e. 

Amherst,  Pelham  

Ashby.  Lunenburg,  Townsend  

Ashfleid,  Cummington,  Goshen,  Plain- 
field. 

Ashlandy  Hopkinton  

Auburn,  Sutton  

Ayer,  Boylston,  Shirley,  West  Boylston. 

Barre,  Hardwick,  Petersham  

Bocket,  Chester,  Middlefield  

Belmont,  Burlington  

Belchertown^  nfleld  

Bellingham.  Hopedale,  Mendon  

Berkley.  Dighton,  Rehoboth  

Berlin,  Northboro,  Shrewsbury,  South- 
boro. 

Bemardstown.  Hadley,  Hatfield  

Blandford,  Huntington,  Montgomery, 
Russell. 

Bolton,  Dunstable,  Harvard,  Pepperell. . 
Bourne,  Mashpee,  Sandwich 


Boxborough,  Maynard.  Stow  

Boxford,  Georgetown,  Groveland,  Rowley. 


Brewster,  Dennis,  Yarmouth 

Brookflold,  North  Brookfield  

Buckland,  Colrain,  Sheibume  

Carver,  Lakevflle,  Raynham,  Rochester.. 

Charlemont,  Hawley,  Heath,  Rowe  

Charlton,  Leicester  

Chatham,  Eastham,  Harwick,  Orleans . . . 
Cheshire,  Hancock,  Lanesboro,  New 
Ashford. 

Chesterfield,  Williamsburg,  Worthhigton. 
ChOmark.  Edgartown,  Gay  Head,  Dak 

Bluffs,  Tlsbury,  West  Tlsbury. 

ClarksbuK,  Florida,  Monroe,  Savoy  

Conway.  Deerfield.  Sunderland.  Whatly. 
Dana.  Greenwich,  New  Salem,  rresoott. . 

Douglas,  Uxbridge  

Dover,  Sudbury,  Wayland  

Dracut,  North  Reading,  Tewksbury, 

Tyngsborough. 

Duxbiiry.  Marshfleld;  Scituate  

East  Bridgewater,  West  Bridgewaler  


Superin- 
tendent. 


12,100 
1,600 

2,800 
1,750 
1,600 

1,500 
1,500 
2,000 
1,700 
1,700 
2,650 
1,500 
2,060 
1,600 
1,800 

1,800 
1,500 

1,900 
1,900 
1,800 
1,700 
1,600 
1,500 
1,500 
2,000 
1,500 
1,600 
2,000 
1,600 

1,500 
1,900 

1,600 
1,700 
1,500 
1,700 
1,600 
2,300 

1,900 
1,800 


City. 


Adams  

Amesbury  

Andover  

Arlington  

A  thai  

Attleboro..-,*.. 

Baitia^Ie..  

Boverljr...-  

B<-stom  

Briintree  

Brtx^kton  

Brookline  

CfLMi  bodge  

CfiJitoiit  

aielmalDfd.„„.. 

Cliclsea.  

Chicopee.  - ....... 

Clinton  

Concord  

Dal  ton  

Dan  vers  

Dartmouth  

D«Miham  

Cohassett.  - ...... 

E.i  t  w^'vmooth. 

E:i  :  

Evrrrit  

Full  liiver..  

Falmouth.  

Fitchbur^ 
Fran  „ 

Gardner  

Gloucester  

Great  Bardsgtan. 

Groonfleld.,.  

Haverhill  

Holvoke  

JlJSwirli  

Lawrence. 

Lancaster  

Lenox  

Leominster  

Lexington  

Lowell  

Lvnn  

3lalden  


1  Names  of  towns  in  imion  distrfets. 

>  Four  additional  at  $1,775. 

*  One  additional  at  $1,140  and  one  at  $1,096. 


Superin- 
tendent. 


$2,500 
1,750 
2,400 
2,600 
2,200 
2,500 
1,800 
2,850 

10,000 
2,000 
3,600 
4,500 
5,000 
2,000 
1,700 
3,000 
3,000 
2,100 
2,500 
1,800 
2,200 
1,700 
2,400 
2,000 
2,200 
2,400 
3,000 
4,000 
2,200 
3,500 
3,000 
2,300 
2,300 
3,000 
2,300 
8,500 
3,375 
1,700 
3,500 
2,000 
1,800 
2,600 
2,500 
3,000 
3,250 
2,900 


105673**— 17  8 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
MASSACHUSETTS— Continued. 


Unioii  diftrlct. 


Supcrln- 
t«adenl. 


East  Longmeadow,  Hampde&y  Long- 
meadow,  Wilbraham. 

Erving,  Leverett,  Shutesbiuy,  Wendell.. 

Essex,  Lynnfield,  Klddleton,  Topsfleld, 
Wonham. 

Foxboro,  Norton,  PlainTllle  

Freetown,  Westport  ^  

GDI,  Leyden,  Northfield,  Wanvick  

Granville,  Sandisficld,  Soutliwick,  Tol- 
land. 

Halifax,  Kingston,  Tombroke,  TMvmpton, 

Hanover,  Hanson,  Noruvll  '  

Hinsdale,  Peru,  Washington,  Wimlsor... 

Holdcn,  Oakham,  Faxton,  Rutland  

Holllston,  Medwav  8  her  bom.  

Hubbardston,  FliiUipstQn,  Royalstcm, 

Tompleton. 

McdPiefd,  Millls,  Nortoik.  Westwood  

Merrimac,  Newiiurf,  Sallsbuiy,  West 

Newbury. 

Mnunt    \V  ashing  ton,    New  Marlboro, 

Shi' I  field. 

New  nriiintrco,  Rturtbridge,  Brookfield.. 

Princeton,  Sterling,  Weatmmster  , 

Provinet'town,  Truro,  WelMeet  , 

Somerset,  Swansea  , 

Btoneham,  Bedford  , 

Wilmington,  Boxford,  Middletou  , 

Webster,  Dudley,  Upton,  Grafton  

Average  for  62  onion  districts  , 


1,550 
2,000 

i,,soo 
l,soo 
i,soo 

1,700 

1,650 
1,700 
1,600 
1,500 
1,750 
1,800 

1,800 
1,700 

1,600 

1.500 
l.tWO 
1,600 
1,800 
2,400 
2,800 
1,800 


1,775 


Manchester  

Marblehead  

Marlboro   

Medford   

Melrose  

Methuen  

Middleboro. 

Milford  

Milton  

Montii^^ie  

Nantucket  

Nalick  

Nwdhara  

New  Bedford  

Newbur>-port- ........... 

Newton!  

Kahimt  

North  Adams  

North  Andc)  \  er  

North  Attieboro  

Northampton.  *   

Northbridge  

Norwood  i... ....... 

Orange  

Palmer    

I'eabody  

Pittsfield  

Plymouth.....,...*.***.. 

Quincy..  

Heading  

Revere   

Rockland.  

Rockport  . .  - 

Salem  

Saugus   

Somer\'ill8  

Southbrldge. 

Spencer  

SprinKfield  

Stock  liridge   

Swarnjiscolt.....  

Taunton.  w...— 

Wukt.neld................ 

\V;ilpole  

Waltham   * 

Ware  

Watorlmvn  ............ 

W.'llosh'v  

Wo>i(H>ro   

Weston  

West  field  

We^t  Springfield  

Weymouth  ...» 

Wh'itman  1....... 

Willi;imst(jwn,,.....i.,,,« 

WinehestiT  

"Wini  l\ro[» . 

Wfihinn  

Worcester  

Average  for  105  dtles. 


$1,800 

2,000 
2,300 
3,150 
3,000 
2,200 
2,400 
2,100 

2.  (kX) 

2.  im 
2,m 

4,tXK> 
2,200 
4,500 
1,700 
2,500 
2.20O 
2,300 
3,000 
2,500 
2,200 
1,700 
2,200 
2,300 

3,900 

3,000 

3,000 

2. 6:>o 
1,700 
1,400 
3.050 
2,000 
3,500 
2. 250 
2,000 
5,000 
l.SOO 
2,300 
2,800 
2,300 
2, 150 
2, 500 

2,  m 

2,200 
2,800 
1,800 
3,400 
2,600 
2,500 
2,800 
2,000 
1,200 
2,950 
2, 700 
2,400 
4,500 


2,600 


L  Two  additional  at  $3,000  each. 
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Table  6. — Salaries  of  cminty  and  city  auperintendents  of  schools — Continued. 

MICHIQA.N. 


County. 


Aloona  

Alger  

Allegan  

Alpena   

Antrim  

Arenac  

Baraga  

Barry  

Bay  

Benzie  

Berrien  

Branch  

Calhoun  

Cass  

Charlevoix  

Cheboygan  

Chippewa  

Clare  

Clinton  

Crawford  

Dolta  

Dickinson  

Eaton  

Emmet  

Genesee  

Gladwin  

Gogebic  

Grand  Traverse 

Gratiot  

Hillsdale  

Houghton  

Huron  

Ingham  

Ionia  

Iosco  

Iron  

Isabella  

Jackson  

Kalamazoo  

Kalkaska  

Kent  

Keweenaw  

Lake  

Lapeer  

Leelanau  

Lenawee  

Livingston  

Luce  

Mackinac  

MaComb  

Manistee  

Marquette  

Mason  

Mecosta  

Menominee  

Midland  

Missaukee  

Monroe  

Montcalm  

Montmorency.. 

Muskegon  

Newaygo  

Oakland  

Oceana  

Ogemaw  

Ontonagon  

Osceola  

Oscoda  

Otsego  

Ottawa  

Presqiie  Isle  

Roscommon. . . 

Saginaw  

St.  Clair  

St.  Joseph  

Sanilac  

Schoolcraft  

Shiawassee  


Superin- 
tendent. 


$600 

750 
2,000 
1,000 
1,200 

760 

t;50 

1,500 
750 

2,  m 

1,200 

2,  m 

U200 
1,200 
1.'200 
1,500 
1,100 
1,-500 

300 
1,200 
1,350 
1,500 
1,200 
1,500 

600 

600 
1,200 
1,600 
1,600 
2,200 
1,500 
1,600 
1,500 
1,000 
1,800 
1,400 
2,000 
1,500 
1,000 
2,000 

400 

550 
1,400 

700 
1,500 
1,350 

260 
1,000 
1,600 
1,000 
1,800 
1,200 
1,200 
1,740 
1,200 
1,100 
1,500 
1,500 

600 
1,200 
1,200 
1,500 
1,200 

500 
1,000 
1,200 

250 

500 
1,500 

760 

450 
2,000 
2,000 
1,600 
1,500 
1,100 
1,600 


niv. 


Snr)erln- 
teiident. 


Adrian  

Albion  

Allegan  

Alma  

Alpena  

Ann  Arbor  

Battle  Creek.  

BavCity  

Belding  

Benton  Harbor. . 

Bossemer  

Bi^^  Rapids  

Bcfv-neClty  

Cfi^hllac  

Cti  linnet  

Charlotte  

Cheboygan  

Coidwater  

Crystal  Falls  

Detroit  

Do\vnci:ir  

East  Jordan  

Esoanaba  

Flint  

Gladstone  

Grand  Haven. . . 
Grand  Ledge  — 
Grand  Rapids... 

Greenville  

Hamtramck  

Hancock  

Hastings  

Highland  Park . . 

Hillsdale  

Holland  

Houghton  

Ionia  

Iron  Mountain... 

Ironwood  

Ishpeming  

Jackson  

Kalamazoo  

Lansing  

Lapeer  

Ludinpton  

Manistee  

Mani<ttique  

Marine  City  

Marouette  

Mar^ll  

Menominee  

Midland  

Monroe  

Moimt  Clemens.. 
Mount  Pleasant . 

Munising  

Muskegon  

Negaunee  

Niles  

Norway  

Onaway  

Otsego  

Owosso  

Petoskey  

Pontiac  

Port  Huron  

River  Rouge  

Saginaw: 

East  Side.... 

West  Side... 

St.  Clair  

St.  Johns  

St.  Joseph  

SauItSte.  Marie. 

South  Haven  

Sturgis  

Three  Rivers  

Traverse  City.... 


S2,500 

1,900 
1,900 
1,900 
1,800 
3,000 
3,500 
3,750 


2,750 
2,800 
1,850 
2,000 
2,050 
4,500 
2,000 
1,500 
2,000 
2,850 
9,000 
2,000 
1,600 
2,800 
3,600 
1,800 
1,900 
1,600 
4,500 
2,000 
2,600 


2,400 
4,000 
2,000 


3,500 
2,000 
2,750 
8,100 
3,600 
4,000 
8,500 
2,400 
1,700 
1,900 
2,700 
2,200 
1,750 
2,400 
1,700 
2,900 
1,500 
2,500 
2,300 
1,900 
1,850 
4,000 
2,300 
2,200 
1,850 
1,500 
1,600 
2,500 


3,000 
2,650 
1,800 

8,600 
2,800 
1,650 
1,700 
5,400 

2,eoo 

1,700 
2,000 


2,700 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — C<Mitinued. 
MICHIO  A  N— Continued. 


County. 

Superin- 
tendent. 

aty. 

Superin- 
tendent. 

Assist- 
ant. 

$1,500 

1,500 
1,800 
2,500 
1,000 

1,253 

$2,000 
2  500 

Ypsilanti  

2,572 

Wexford  

MINNESOTA. 


Aitkin  

Anolca  

Becker  

Beltrami.... 

Benton  

Bigstone  

Blue  Earth.. 

Brown  

Carlton  

Carver  

Cass  

Chippewa  

Chisago  

Clay  

Clearwater.. 

Cook  

Cottonwood. 
Crow  Wing.. 

Dakota.  

Dodge  

Douglas  

Faribault... 

Filbnore  

Freeborn  

Goodhue  

Grant  

Hennepin — 

Houston  

Hubbard  

Isanti  


Jackson  

Kanabec  

Kandiyohi  — 

Kittson  

Koochiching.. 
Lac  qui  Pane. 

Lake.  

Lesueur  

Lincoln  

Lyon  

IfcLeod  

Mahnomen.... 

Marshall  

Martin  

Meeker  

Mlllelacs  

Morrison  

Mower  

Miuray  

Nicollet  

Nobles  

Norman  

Olmsted  

Ottertail  

Pennington . . . 

Phie  

Pipestone  

Polk  

Pope  

Ramsey  

Red  Lake  

Redwood  

Renville  

Rice  

Rock  

Roseau  


$1,776 
1,200 
1,525 
1,700 
1,100 

i,aoo 

1,800 
1,200 
1,500 
1,800 
1,450 
1,000 
1,800 
1,005 
500 
1,200 
1,460 
1,200 
1,076 
1,>«0 

1,  t>26 
2,iJ00 
1,062 
2,200 
1,200 

2,  (»00 
I,:i37 
\,JXXi 
1,100 
1,200 
1,S00 

900 
1,900 
1.200 
1,500 
1,700 

480 
1,412 
1,100 
1,300 
1,500 

800 
2,000 
1,600 
1,150 
1,110 
1,900 
1,725 
1,800 
1,000 
1,700 
1,425 
2,100 
1,500 
1,000 
1,743 
1,260 
1,500 
1,225 
2,750 
1,000 
1,800 
1,767 
1,800 
1,500 
1,625 


Albert  Lea  

Alexandria  

Anoka  

Austin  

BemiOii  

Brainerd....  

Chishohn....  

Cloquet  

Crookston  

Detroit  

Duluth..  

East  Grand  Forks. 

Ely  

Eveleth....  

Fairmont.-  

Faribault,...  

Fergiis  Falls  

Hastings  

Hibbing....  

Hopkins....  

Liikc  tUty,-..  

Little  FaOll.  


Luveruc, 

Mankato  

Melrose  

Minneap(dis  

Montevideo  

Moorhead  

New  Ulm  

Northfleld  

Owatonna  

Red  Wing  

Rochester  

St.  aoud  

St.  Paul  

St.  Peter  

South  St.  Paul... 

Staples  

Stillwater  

Thief  River  Falls. 

Two  Harbors  

Virginia  

Wabasha  

Waseca.. 


West  Minneapolis. 
West  St.  Paul  


Willmar.. 
Winona. 


Average  for  48  cities. 


$2,800 
1,900 
1,700 
2,500 
2,600 
2,400 
4,500 
2,600 
2,700 
2,250 
2,000 
2,100 
3,100 
4,000 
2,000 
2,500 
2,200 
1,500 
4,200 
2,000 
1,800 
2,200 
2,100 
2,300 
1,800 
8,000 
2,000 
2,200 
2,300 
2,200 
2,400 
2,200 
8,000 
3,000 
6,000 
2,100 
2,090 
1,800 
2,300 
2,400 
2,600 
4,500 
1,850 
2,000 
2,000 
1,200 
2,100 
2,500 


2,575 


1  One  additional  at  $4,000,  one  at  $3,000,  and  two  at  $2,900. 


I  One  additioBai  at  $2,000. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — ('ontinued. 
MINNKSOTA-Continued. 


County. 


St.  Louis.. . 
Scott.. 


Sherburne  

Sibley  

Steams  

Stee!e  

Stevens  

Swift  

Todd  

Traverse  

Wabasha.  

Wadfloa  

Waseca  

Washington  

Watonwan.  

Wilkin.  

Winona  

Wright.  

Yellow  Medicine. 


Average  for  86  countie;^. 


Superin- 
tendent. 


$2,500 
1,000 
800 
1,500 
2,400 
1,200 
1,450 
1,250 
3,000 
1,150 
1,500 
1,800 
1,162 
800 
915 
1,500 
1,»30 
1,7£0 
1,800 


1.476 


City. 


Superin- 
tendent. 


Assist- 
ant. 


MISSISSIPPI.* 


Adams  

Alcorn  

Amite  

Attala  

Benton  

Bolivar  

Calhoun  

Carroll  

Chickasaw  

Choctaw  

Claiborne  

Clarke  

Clay  

Coahoma  

Copiah  

Covington  

De  Soto  

Forrest  

Franklin  

George  

Greene  

Grenada  

Hancock  

Harrison  

Hinds  

Holmes  

Issaguena  

Itawamba  

Jackson  

Jasper  

Jefferson  

Jefferson  Davis.. 

Jones  

Kemper  

Laiiayette  

Lamar  

Lauderdale  

Lawrence  

Leake  

Lee  

Leflore....  

Lincoln  

Lowndes  

Madison  

Marion  

Marshall  

Monroe  

Montgomery  

Neshoba  


$1,560 
1,200 


1,800 


1,800 
1,461 
1,800 
1,194 


1,200 


1,800 
1,800 
1,500 
1,200 
1,800 


1,000 
1,200 


1,800 
1,800 
1,800 
1,000 


1,800 


1,800 

'i,'866" 


1,700 


1,800 
1,1(K) 

i.a-K) 

1,800 

i,m 
i,Hao 

1,K00 
1,800 


1,800 
1,200 


Aberdeen  

Bay  St.  Louis.. 

BUoxi  

Brookhaven... 

Canton  

Clarksdale  

Collins  

Columbus  

Corinth  

Grenada  

QromrvT-nnd. ... 

G  i'lr  

G   

B 
H 
Jf 

Li 
Mm 

M. 


rg. 


I'uint.... 

■riiliiiTi  

Natrhc?.  

Okdioiia  

Pasruj:oiila... 

Slaikvilk'  

Tupelo  

Vlclcsbiu-g.... 
Water  Valley. 
West  Point... 
Yaiooaty.... 


Average  for  28  cities. . 


*}; 

1, 
1, 
1, 

2, 
1, 

i; 

2, 

I 

1, 
3, 
2, 
1, 

I: 

1, 

1: 

I 

2, 


1,962 


$1,250 
1,000 


1,500 


1,200 
900 
900 


1,350 


1,125 


1,350 


850 


1  In  counties  where  no  salaries  are  given  the  amount  paid  was  unknown  to  the  State  department  of 
education  at  the  time  the  other  figures  were  furnished  to  the  bureau  (Jan.,  1917). 
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Table  6. — Salaries  of  county  and  dty  swperintendents  of  schools— Contiimed. 
MISSISSIP  PI— Continued. 


Newton  

Noxubee  

Oktibbeha.. 

Panola  

Pearl  River. 

Perry  

Pike. 


Pontotoc  

Prentiss  

Quitman  

Kankin  

Scott  

Sharkey  

Simpson  

Smith  

Stone  

Sunflower  

Tallahatchia.. 

Tate  

Tippah  

Tishomingo. . 

Tunica  

Union  

Walthall  

Warren  

Washington . . 

Wavne  

Weoster  

Wilkinson.... 

Winston  

Yalobusha. . . 
Yazoo  


County. 


Average  for  56  counties. . 


Superin- 
tendent. 


$1,200 

1,800 


1,800 
1,400 


1,200 
1,200 
1,200 
1,400 
1,500 
1,201 
1,650 
1,800 
1,200 
1,800 
1,800 
1,800 


1,200 


1,800 
1,800 
1,433 


1,165 


1,800 


1,551 


aty. 


Superin- 
tendent. 


MISSOURI . 


Adair  

Andrew  

Atchison  

Audrain  

Barry  

Barton  

Bates  

Benton  

BolUnger  

Boone  

Buchanan  

Butler  

Caldwell  

Callaway  

Camden  

Cape  Girardeau. 

Carroll  

Carter  

Cass  

Cedar  

Chariton  

Christian  

Clark  

Clay  

CUnton  

Cole  

Cooper  

Crawford  

Dade  

Dallas  

Daviess  

Dekalb  

Dent  

Douglas  

Dunkin  

Fraiiklin  

Gasconade  

(ientry  

Greene  

Grundy  


$1,100 

1,000 
900 
1,000 
1,200 
900 
1,100 
800 
800 
-1.300 
1,500 
1, 100 
900 
1, 100 
700 
1,300 
1,300 
700 
1,000 
900 
1,000 
800 
900 
900 
800 
1,300 
1,300 
800 
900 
700 
1,000 
800 
800 
700 
1,100 
1,200 
700 
1,000 
1,500 
1,000 


Aurora.  

Booiivillc.  

Brdokfield. ....... 

Biirler  

CtmuTon  

Cu]w  Cirardeau... 

CtirtiTville...  

Cjirthiipe  

Cjiruthersville... . 

avirl(^ston  

CjiiMicothe  

Clinton  

Ccilunilvia  

Do  Solo  

Eldorado  Springs. 
Excelsior  Springs. 

Farmington  

Fayette  

Festus  

Fiat  River  

Fredericktown.... 

Fulton  

Hannibal  

Higginsville  

Independence. . .. 

Jefferson  City  

Joplin  

Kansas  City  

Kennett  

Kirksvillo  

Klrkwood  

Lexington  

Liberty  

Louisiana  

Macon  

Maplewood  

Marceline  

Marshall  

Maryville  

Mexico  


$1,000 

1,800 
1,600 
1,320 
1,400 
2,100 
1,200 
2,400 
1,500 
1,500 
2,000 
2,020 
2,000 
1,500 
1,250 
2,000 
1,400 
1,500 
1,200 
1,700 
1,200 
1,500 
2,700 
1,350 
2,400 
2,300 
3,000 
6,000 
1,500 
1.700 
3,000 
1,800 
1,8T0 

i,ro 

1.7<J0 
1.900 
1,200 
1,S00 
1,500 
2,400 


I  Two  additional  at  $2,500. 
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Tablb  Q.-^alariea  of  county  and  city  superintendents  of  schools — Condnued. 
lassoURI-^ntlnaed. 


County. 


Harrison  

Henry  

Hickory  

Holt  

Howard  

Howell  

Won  

Jackson  

Jasper  

Jenerson  

Johnson  

Knox  

Laclede  

Lafayette  

Lawrence.... 

Lewis  

Lincoln  

Linn  

Livingston... 
McDonald... 

Macon  

Madison  

Maries  

Marion  

Mercer  

Miller  

Mississippi...- 

Moniteau  

Monroe  

Montgomery. 

Morgan  

New  Madrid. 

Newton  

Nodaway.... 
Oregon  


OjBark  

Pemiscot  

Perry  

Pettis  

Phelps  

Pike  

Platte  

Polk  

Pulaski  

Putnam  

RaUs  

Randolph  

Ray  

Reynolds  

Ripley  

St.  Charles  

St.  Clair  

St.  Francois  

Ste.  Genevieve.. 

St.  Louis  

Saline  

Schuyler  

Scotland  

Scott  

Shannon  

Shelby  

Stoddard  

Stone  

Sullivan  

Taney  

Texas  

Vernon  

Warren  

Washington.... 

Wayne  

Webster  

Worth  

Wright  


Average  for  114  counties.. 


Superin- 
tendent. 


$1,100 

1,100 
700 
900 
800 

1,000 
700 

1,500 

1,500 

1,300 

1,200 
800 
900 

1,400 

1,300 
800 
900 

1,300 

1,200 
800 

1,200 
700 
700 

1,200 
700 
900 
700 
900 
900 

1,000 
800 
900 

1,200 

1,400 
700 
800 
700 
900 
900 

1,400 
900 

1, 100 
800 

1,100 
700 
800 
700 

1,100 

1,000 
700 
700 

1,100 
900 

1,300 
700 

1,500 

1,100 
700 
800 

1,000 
700 
800 

1,100 
700 

1,100 
700 
900 

1,100 
700 
800 
800 

1,000 
700 
900 


1,023 


City. 


Superin- 
tendent. 


Moberly  

Monett  

Neosho  

Nevada  

Poplar  Blufl. 
Rl&mil.... 
Richmond . . 
St,  Charles.., 

Slater  

St.  Joseph. ., 

St.  Louis  

Sedalia  

Sikeston  

Sjiriiif^ru'Id... 

Trenton  

Wsirronsburg 
W:L'4!iii£rton. 

y> . (nty 

Wr''>.lrr  Ol 

Wellstdn  

West  riaius  

Average  for  61  cities. 


82,250 
1,500 
1,125 
2, 100 
2,400 
1,200 
1,650 
1,500 
1,200 
8,000 
8,000 
2,400 
1,600 
8,200 
1,900 
1,600 
1,400 
2,400 
2,750 
2,500 
1,575 


1,996 


Assist- 
ant. 


$1,500 

720 
1,150 


i4,.500 


950 
1,200 


1,000 


1  Three  additional  at  $4,900. 
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Table  6. — 8alane$  of  county  and  city  mperintendenta  of  mkooU — Continued. 

MONTANA. 


County. 


Beaverhaad  

Big  Horn  

Blaine  

Broadwater  

Carbon  

Cascade  

Chouteau  

Custer  

Dawson  

Deer  Lodge  

Fallon  

Fergus  

Flafiiead  

Gallatin  

Granite  

Hiil  

Jefferson  

Lewis  and  Clark  

Lincoln  

Madison  

Meagher  

Mineral  

Missoula  

MusselsheL  

Park  

FhilUps  

Powefi  ^  

Prairie  

Ravalli  

Richland  

Rosebud  

Sanders  

Sheridan  

Silver  Bow  

Stillwater  

Sweet  Grass  

Teton  

Toole  

Valley  

Wilbaux  

Yellowstone  

Average  for  41  counties, 


Superin- 
tendent. 


Il»600 
1,200 
1,200 
1,200 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,200 
1,200 
1,200 
1,500 
1,200 
1,200 
1,500 
1,200 
1,500 
1,500 
1,500 
1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
2,000 
1,200 
1,200 
1,500 
1,200 
1,200 
1,200 
1,500 


1,355 


aty. 


Anaoonda  

BUiings  

Boseman  

Butte  

Deer  Lodge  

Great  Falls  

Havre  

Helena  

KallspeU  

Lewistown  

Livingston  

MIlMCIty  

Missoula  

Red  Lodge  

Average  for  14  dties 


Superin- 
tendent. 


t3,200 
3,200 
3,000 
4,500 
2,000 
4,000 
2,500 
4,000 
2,500 
3,000 
2,600 
3,800 
3,000 
2,200 


3,036 


NEBRASKA. 


Adams  

Antelope.. 

Arthur  

Banner  

Blaine  

Boone  

Box  Butte 

Boyd  

Brown  

Buffalo  

Burt  

Butler  

Cass  

Cedar  

Chase  

Cherry  

Cheyenne. 

Clay  

Colfiix  

Cuming... 

Custer  

Dakota... 

Dawes  

Dawson... 

Deuel  

Dixon  

Dodge  

Douglas... 

Dundy  

Fillmore.. 
Franklin.. 
Frontier.. 
Furnas... 


11,600 

1,500 
660 
450 
680 
1,400 
1,100 
1,300 
1,100 
1,800 
1,400 
1,500 
1,600 
1,400 
1,000 
1,400 
1,200 
1,600 
1,400 
1,400 
2,000 
1,100 
1,300 
1,500 
800 
1,400 
1.800 
2,200 
1,000 
1,400 
1,300 
1,300 
1.400 


Alliance  

Auburn  

Aurora  

Beatrice  

Benson  

Blair  

Chadron  

Columbus  

Falrbury  

Falls  Cify  

Fremont  

Grand  Island  

Hastings  

HavelcMsk  

Holdrege  

Kearney  

Lincoln  

McCook  

Nebraska  City  

Norfolk  

North  Platte  

Omaha  

Plattsmouth  

University  Place. 

Wymore  

York  


Average  for  26  cities. 


12,600 
1,950 
2,250 
2,400 
1,800 
2,000 
1,600 
1,900 
1.800 
1.440 
3,000 
2,200 
2,700 
1,530 
1,700 
2.400 
4,000 
1,900 
2, 100 
1,800 
2,000 
5,400 
1,800 
1,700 
1,500 
2,400 


2,226 
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Table  Q.Salaries  of  county  and  city  superintendents  of  schools— Continvied. 
NEBRASEA-<>>ntiiiiied. 


County^ 


Gage  

Garden  

Garfield  

Gosper  

Grant  

Greeley  

Hall  

Hamilton  

Harlan  

Hayes  

Hitchcock  

Holt  

Hooker  

Howard  

Jefferson  

Johnson  

Kearney  

Keith  

Keya  Paha  

Kimball...-.  

Knox..'.  

Lancaster  

Lincoln  

Logan  

Loup  

McITierson  

Madison  

Merrick  

MorriU  

Nance  

Nemaha  

Nuckolls  

Otoe  

Pawnee  

Perkins  

Phelps  

Pierce  

Platte  

Polk  

Red  WiUow  

Richardson  

Rock  

Saline  

Sarpy  

Saunders  

Scotts  Bluff  

Seward  

Sheridan  

Sherman  

Sioux  

Stanton  

Thayer  

Thomas  

Thurston  

Valley  

Washington  

Wayne  

Webster  

Wheeler  

York  

Average  for  93  counties. 


Superin- 
tendent. 


11,800 
1,000 

800 
1,000 

750 
1,300 
1,600 
1,440 
1,300 
1,000 
1,100 
1,400 

800 
1,400 
1,400 
1,300 
1,300 
1,000 
1,000 
1,000 
1,800 
2,200 
1,600 

423 

445 

405 
1,800 
1,300 
1, 100 
1,300 
1,400 
1,400 
1,600 
1,300 
1,000 
1,300 
1,300 
1,675 
1,300 
1,300 
1,600 
1,000 
1,400 
1,300 
1,800 
1,400 
1,400 
1,300 
1,300 
1,000 
1,300 
1,400 

600 
1,300 
1,300 
1,600 
1,300 
1,400 

600 
1,500 


1,284 


aty. 


NEVADA. 


FIBST  DISTRICT. 

Elko  

SECOND  DISTRICT. 

Eureka  

Lander  

White  Pine  


$2,000 


I  2,000 


Carson  City  

Elko  

Ely  

Goldfield  

McGUl  

Reno  

Sparks  

Tonopah  

A\*erage  for  8  cities 
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Table  6. — Salaries  of  county  and  city  guperintmdents  of  schools — Continued. 
NEVADA— Continued. 


Supervisory  district. 


TIORD  DISTRICT. 

Churchill  

Humbolt:  

FOXTETH  DISTBICT, 

Douplas  

Lyon  

Mineral  

Ormsby  

Storv  

Wasboe  

FIFTH  DISTBICT. 

Hark  

Esmeralda  

Lincoln  

Nye  

Average  for  Ave  districts. . 


Superin- 
tendent. 


000 


2,000 


j  2,000 


2,000 


aty. 


Superin- 
tendent. 


Assist- 
ant. 


NEW  MEXICO. 


County. 


Superin- 
tendent. 


Bernalillo  

Chaves  

Colfax  

Curry  

Dona  Ana  

Eddy  

Grant  

Gaudalupe  

Lincoln  

Luna  

Mora  

McKlnloy  

Otero  

Quay  

Rio  Arriba  

Roosevelt  

Sandoval  

San  Juan  

San  Mij?uel  

Santa  Fe  

Sierra  

Socorro  

Taos  

Torrance  

Union  

Valencia  

Average  for  25  counties 


S2, 

2, 

I, 
I 

1, 
1, 
1, 

1; 

1, 

1, 
1 
1^ 
1, 
1 

\ 

1, 
1 
1, 
1 

i; 
1 

i; 


1,663 


City. 


Albuquerque  

aovis  

Deming  

Las  Cruoes  

Las  Vegas  

Raton  

Roswell  

SUver  aty  

Tucumcari  

Santa  Fe  

Average  for  10  cities 


Superin- 
tendent. 


$2,500 
1,800 
2,400 
1,860 
1,100 
2,000 
2,400 
1,800 
1,600 
2,000 


1,946 


Assist- 
ant. 


$i,.<)eo 


NEW  HAMPSHIRE. 


Union  district.! 


Claremont,  Charlestown  

Colebrook,  Errol,  Stewartstown,  Went- 

worth  Location  

Conwaj^  Madison,  Bartlett  

Derry,  Londonderry  

Exeter,  Newflelds,  Kensington,  Hampton 

Falls  

Franklin,  Hill  

Ooffstown.  Bedford,  New  Boston  

Oorham,  Randolph.  Shelbume  

Greenland,  Newington,  Durham,  Rye... 


Superin- 
tendent. 


$2,050 

2,200 
1,700 
1,760 

2,600 
1,800 
1,800 
2,000 
1,900 


City. 


Berlin  

Concord  

Dover  

Laconia  

Manchester.. 

Nashua  

Portsmouth. 
Rochester  


Average  for  8  cities. 


Superiu- 
tendeoL 


$2,500 
2,800 
2.000 
2,100 
4,000 
2,700 
2,300 
1,830 


2,519 


»  Names  of  towns  in  supervisory  unions. 
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Table  6. — Salaries  of  county  and  city  superintmdenU  of  schools — Continued. 
NEW  HAMPSHIRE-Ck)ntlinied. 


Union  district. 


Hampstead,  Ra3miond,  Lee,  Epping, 
Hampton  , 

Hillsboro,  Antrim,  Peterboro  

Hinsdale,  SwanzeytDublln,  Winchester. 

Hopkinton.Weare,  Dunbarton,  Henniker. 

Lebanon,  Enfield  

Lisbon,  LandafT,  Franoonia  

Littleton.  Bethlehem  Town  

BOlford,  Amherst,  Hollis  

Newport,  New  London  

Nortnwood,  Deerfleld,  Lee  , 

Pembroke,  AUenstown,  Merrimack  , 

Penacook  and  Concord  Town  Dlstrfct. . . . 

Pittsfteld,  Chichester,  Loudon  

Salem,  Atkinson,  Hudson  

Somersworth,  Newmarket  

Stratford,  Northumberland,  Columbia. . . 

Tilton,  Belmont,  Gilmanton   

Trov,  FitEwilliam,  Rhidge.  Jaflrey  

Walpole,  Westmoreland,  Langdon,  and 
Marlboro  

Whitefield,  JefiFerson,  Bethlehem  Special. 

Wilton,  Hancock,  Temple,  New  Ipswich. 

Wolfeboro,  Alton,  Farmington  

Woodsville,  Haverhill,  Bath,  Monroe..... 

Average  for  32  union  districts  


Superin- 
tendent. 


$2,000 
1,800 
1,650 
1.800 
2,000 
2,100 
1,900 
1,800 
1,800 
1,500 
1,800 
1,800 
1,500 
1,680 
2,000 
2,200 
1,850 
1,650 

1,900 
2,550 
1,800 
2,400 
2, 100 


1,918 


City 


Superin- 
tendent. 


NEW  JERSEY. 


County. 


Atlantic  

Bergen  

B  uriington. . . 

Camden  

Cape  May  

Cumberland . 

Essex  

Gloucester... 

Hudson  

Hunterdon . . 

Mercer  

Middlesex . . . 
Monmouth... 

Morris  

Ocean  

Passaic  

Salem  

Somerset  

Sussex  

Union  

Warren  


Average  for  21  counties. . 


Superin- 
tendent. 


13.000 

3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3.000 
3,000 
3,000 
8,000 
3,000 
3,000 
3,000 
3,000 
3.000 
3,000 
3,000 
3,000 
3,000 
3,000 


3,000 


City. 


Asburv  Park  

Atlantic  City.... 

Bavonne  

BelleviUe  

Bemardsville  

Bloomfleld  

Boonton  

Bordentown  

Boundbrook  

Bridgeton  

Burlington  

Camden  

Cape  May  City.. 

Carlstadt  

C^llingswood  

I>over  

East  Newark  — 

East  Orange  

East  Rutherford, 

Edgewater  

Eliral^eth  

Englewood  

Flemington  

Fort  Lee  

Freehold  

Garfield  

Glen  Ridge  

Gloucester  

Guttenberg  

Hackensack  

Hwkettstown... 

Haddonfleld  

Haledon  

Hammonton  

Harrison  

Hawthorne  

Hoboken  

Trvineton  

Jersey  City  

Keemy  

Keyport  

Lambertville  — 


Superin- 
tendent. 


$3,000 
4,250 
4,500 
3,500 
3,600 
4,000 
2,000 
1,550 
1,800 
2,200 
1,700 
8,750 
1,650 
1,900 
2,100 
2,500 
1,800 
4,750 
2,000 
1,650 
4,2.'>0 
4,000 
2,200 
1,900 
2,500 
2,500 
3,500 
2,200 
2,500 
3,750 
1,500 
2.200 
2.000 
2,300 
2,500 
1,700 
4,000 
3.000 
7,000 
3,600 
1,500 
1,700 


$1,450 


1,400 
2,000 


1,000 


1.300 
3.600 
2,400 
4,000 
1,700 
875 
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Table  6. — Salarifs  of  county  and  city  snperinUndmts  of  ichools — ContiDued. 
NEW  JEBSEY-Coatinued. 


Comity; 


Superin- 
tendent. 


City. 


Little  Ferry  

LodL  

Long  Brandi... 
ICmSmb  

MnWlle.. ....... 

Montrliilr., ...... 

Mnrristown,,..*, 
Newark  , 

New  Bmnffwkk, 

Newton  

North  Bergen.... 
North  Plainflead 

NuUey.  

OoMuaClty  

Omce  

Pmie  

ratteryon  

Perth  AmboT. , 
PhUlijgbtirc.... 

 *ton,.,e 

Ri£wm7  

Rarltsn  

Red  Bank  

Rldeewood  

Roosevelt...  

Roeelle  

Rutherford  

Salem  

Secaacns —  

Somen-Ille  

South  Amboy  

South  Oramta.  

South  Fiver  

Summit  

Tenafly  

Trenton  

Town  of  Ilnfon  

\  Ineland  

Willinpton  

Washinrton  

Weehawkm.  

WestfleM....  

West  Holiok«n..  

West  New  Yoi*  

West  Orange  

Wbirton  

Woodbury  

Average  lor  QSelties. 


Superin- 
tendent. 


2,000 
4.000 
2,500 
2,100 
fV,00O 
3,500 

7,000 

3,500 
2,500 
2,800 
2,500 
8,500 
2,200 
8,600 
8.600 

3.500 
2.500 
4,500 
2.000 
2,000 

i,aoo 

S,7Q0 
1,400 

2,750 
8,500 
2,500 
2,200 
2,700 
2.200 

],rao 

2,400 

2,000 

3,  700 
l.s<»0 

3,mx) 

2,200 
4,000 
8,200 
2,000 
1,700 
1,600 
2,500 
3,800 
3,800 
3,000 
3,400 
1,450 
2  350 


ant. 


83,100 


4at 


NEW  YORK. 


Albany: 

District  No.l  

No.  2  

No.  3  

AUei^any: 

District  No.l  

No.  2  

No.  3  

No.  4  

No.  6  

Broome: 

District  No.l  

No.  2  

No.  3  

No.  4  


$1,200 

1,200 
1,500 

1,400 
1,400 
1,400 
1,400 
1,400 

1,200 
1,200  , 
1,200 
1,200 


Albany  

Albion  

Amityville. . . 
Amsterdam.. 

Auburn  

Babvlon  

Baldwinsville 
Ballston  Spa. 

Batavia  

Bath  

Bingham  ton.. 

Buffalo  

Canandaigua. 

Canastota  

Canton  


$3,500 
2,000 
2,050 
3,300 
3,500 
1,900 
1,800 
1,800 
2,300 
1,650 
4,500 
6,000 
2,600 
1,700 
1,700 
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Tablb  6— Salaries  of  county  and  city  superintendents  of  schools— Contiaued. 
NEW  YORK-^Continued. 


County  and 


CattaraoRu.-s 

District  No.  1. 
No.  2. 
No.  3. 
No.  4. 
No.  5. 

]M8trictNo.l. 

No. 2. 

No.3. 

No.4. 

No.  6. 
Qiaataaqiia: 
District  No.  1. 

No.  2. 

No.S. 

No.4. 

No. 6. 

No.  6. 

Chemung: 

District  No.  1 . 
No.  2. 

District  No.  1 . 
No.?. 
No.3. 
No.4. 
No.  6. 

Cllntoxi: 

District  No.  1 . 
No. 2. 
No.  8. 

Columbia: 

District  No.  1. 
No.  2. 
No.3. 

Cortland: 

District  No.  1. 
No.  2. 
No.3. 

Delaware: 

District  No.  1. 
No.2. 
No.3. 
No.4. 
No. 6. 
No.  6. 

Dutchess: 

District  No.  1. 
No.2. 
No.3. 
No.4. 

Erie: 

District  No.  1. 
No.2. 
No.3. 
No.4. 
No.  5. 

Essex: 

District  No.  1. 
No.2. 
No.3. 

Franklin: 

District  No.  1. 
No.2. 
No.3. 
No.4. 

Folton: 

District  No.  1. 
No.2. 

Genesee: 

District  No.  1. 
No.2. 

Greene: 

District  No.  1. 
No,  2. 
No.3. 


1,600 
1,500 

i,aoo 

1,600 

1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

1,600 
1,600 

1,200 
l,^ 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 

2,000 
2,000 
2,000 
2,000 
2,000 

1,600 
1,200 
1,500 

1,326 
1,700 
1,600 
1,600 

1,600 
1,600 

1,200 
1,200 

1,200 
1,200 
1,300 


Carthage  

Catskm.  

Cotin(><;  

Cold  S firings.  

Cortland  

Clyde  

CorTitii^j: 

Dist  rict  No.  9.  

Dist  rict  No.  13  

Dansville  

D("|>pw  

Dol)bs  Kerry  

Dmlgeville  

Dunkirk  

East  Aurora  

East  Svracuse  

EllenvUle  

E  l  mini  ,  

Ehriira  Hetibts.  

Fair  port  

Fort  EdwWNl  

Fort  Plain,  

Frankfort..,..  

Frwlonia.  

Frofport,..,  

Fulton  

Geneva  

Glen  Falls  

Gtoversville  

Goshen  

Gouvemenr  

Granville  

Green  Island  

Greenport  

Hastlngs-upon-Hudson 

Haverstraw  

Hempstead  

Herkimer  

Homer  

Hooalck  Falls.  

Homell  

Hudson  

Hudson  Falls  

Ilion  

Ithaca  

Jamestown  

Johnston  City  

Johnstown  

Kingston  

Lackawanna  

Lancaster  

Lansingburgh  

Le  Roy.  

Little  Falls  

Lockport  

Lowville  

Lyons  


$2,400 

2,200 
2,000 
1,250 
2,500 
1,400 

3,000 
2,300 
2,000 
2,000 
2,260 
1,400 
2,400 
2,260 
2,000 
1,700 
4,000 
1,660 
1,800 
1,600 
1,600 
1,760 
1,600 
3,000 
2,600 
3,000 
2,900 
3,000 
1,900 
1,900 
1,700 
1,800 
2,400 
2,400 
2,600 
8,000 
2,400 
1,700 
2,000 
2,500 
2,500 
1,800 
2,400 
8,600 
3,160 
2,300 
2,500 
8,000 
2,300 
1,900 
2,500 
1,950 
3,000 
2,500 
2, 100 
2,000 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
NEW  YORK-Continued. 


Hamilton  

Herkimer: 
District  No. 

No. 

No. 

No. 

Jefferson: 

District  No. 
No. 
No. 
No. 
No. 
No. 

Lewis: 

District  No. 
No. 
No. 
No. 

Livingston: 
District  No. 
No. 
No. 

Madison: 

District  No. 
No. 
No. 
No. 

Monroe: 

District  No. 
No. 
No. 
No. 
Montgomery: 
District  No. 
No. 

Nassau: 

District  No. 
No. 

Niagara: 

No. 
No. 
No. 

Oneida: 

District  No. 
No. 
No. 
No. 
No. 
No. 
No. 

Onondaga: 
District  No. 
No. 


No. 
No. 
No. 

Ontario: 

District  No. 
No. 
No. 
No. 

Orange: 

District  No. 
No. 
No. 

Orleans: 

District  No. 
No. 
No. 

Oswego: 

Dlstarlct  No. 
No. 
No. 
No. 
No. 


Superln< 


11,700 

1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 

1,400 
1,400 
1.500 

1,350 
1,350 
1,350 
1,350 

1,700 
1,700 
1,700 
1,700 

1,200 
1,200 

8,000 
3,000 

1,400 
1,400 
1,500 

2,500 
1,800 
1,800 
1,800 
1,200 
1,800 
1,400 

1,400 

1,700 
1,400 
1,800 
1,700 

1,200 
1,200 
1,200 
1,200 

1,400 
1,200 
1,400 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,400 
1,200 


CUT. 


Malone  

Mamaroneck  

Masscna  

Mechanics  ville  

Medina  

Middletown  

Mount  Kisco  

Mount  Morris  

Mount  Vernon  

Newark  

Newburgli  

New  Rochelle  

New  York  

Niagara  Falls  

North  Tarrytown... 
North  Tonawanda.. 

N<Kwi(di  

Nyack.  

ofean. 

Oneida  

Oneonta  , 

Ossinlng  

Oswego  

Owego  

Patcnogue  

Peokskiil: 

District  No.  7  

District  No.  8  

Penn  Yan  

Perry  , 

Piattsburg  , 

Port  Chester  

Port  Jervls  

Potsdam  

Poughlreepsie  

Rensselaer  

Rochester  , 

Rock\'ille  Center  

Rome  , 

Rye  , 

Sag  Harbor  

St.  Johns  ville  , 

Salamanca  

Saranac  Lake  

Saratoga  Springs  

Saugerties  , 

Schenectady  , 

Scotia  

Seneca  Falls  

Sidney  , 

Silver  Creek  

Solvay  , 

Southampton  

Suffem  , 

Syracuse  

Tarrytown  , 

Tonawanda  , 

Troy  , 

LansLngburg  district. 

T  upper  Lake  

Utica  , 

Walden  , 

Walton  

Wappingers  Falls  

Warsaw  

Waterford  , 

Waterloo  

Watertown  , 

Watervleit  

Watkins  

Waverly  , 

Wells\ille  , 

Westfleld  , 

Whitehall  


Superin- 
tendent. 


$2,700 
2,700 
2,000 
2,400 
2,000 
2,600 
1,900 
1,500 
4,500 
2,000 
2,500 
5,000 

10,000 
3,100 
2,500 
3,000 
2,150 
3,500 
2,300 
2,900 
2,000 
2,500 
2,500 
1,800 
1,400 
2,400 

2,400 
2,500 
1,800 
2,200 
2,200 
3,500 
2, 100 
1,200 
3,250 
1,800 
6,500 
2,600 
3,000 
2,600 
1.500 
i;500 
2,000 
2,500 
2,500 
1,900 
3,500 
1,800 
1,800 
1,625 
1,800 
2,800 
2,000 
2,000 
4,000 
3,200 
2,800 
3,000 
2,500 
1,500 
4,000 
1,900 
1,600 
1,500 
1,900 
1,850 
1,650 
2,700 
2,000 
1,550 
1,800 
2,500 
1,700 
1,700 


900 


1  Seven  additional  at  $6,500,  each. 


One  additional  at  $4,000. 
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Table  6. — Salaries  of  county  and  dtp  superintendents  of  schools — Continued. 

NEW  YORK— Continoed. 


Ckitmty  and  supervisory  districts. 


Otsego: 

District  No. 
No. 
No. 
No. 
No. 
No. 

Putnam  

Rensselaer: 
District  No. 

No. 

No. 

Rockland  

St.  Lawrence: 
District  No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

Saratoga: 

District  No. 
No. 
No 
No 

Schenectady..., 
Schoharie: 

District  No. 

No. 

No. 

Schuyler: 

District  No. 
No. 

Seneca: 

District  No. 
No. 

Steuben: 

District  No. 
No. 
No. 
No. 
No. 
No. 
No. 

Suffolk: 

District  No 
No 
No. 

Sullivan: 

District  No 
No. 
No. 

Tioga: 

District  No 
No. 
No. 

Tompkins: 
District  No 
No 
No. 

Dlster: 

District  No 
No 
No. 
No 

Warren: 

District  No 
No 
No 

Washington: 
Dis&ict  No 
No. 
No, 
No. 


.4. 


Superin- 
tendent. 


11.200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,400 

1,600 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,700 
1,200 

1,500 
i,200 
1,500 
1,200 
1,600 

1,200 
1,200 
1,200 

1,200 
1,200 

1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,400 

1,700 
1,700 
1,700 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 

1,400 
1,400 
1,400 

1,200 
1,200 
1,200 
1,200 


aty. 


White  Plains. 
Yonkers  


Average  for  147  dtles. , 


1  One  additional  at  $2,300. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools— ContlnvLed, 
NEW  YORK— Continued. 


Cbunty  and  supervisory  districts. 


Wayne: 

t>i8trictNo.l.. 

No.  2.. 

No.  3.. 

No. 4.. 
Westchester: 

District  No.l.. 

No.  2.. 

No.3.. 

No.  4.. 

Wyomlne: 

District  No.  1 . . 
No.  2.. 
No.3.. 

Yates: 

District  No.l.. 
No.2.. 


Average  for  207  districts. 


Superin- 
tendent. 


$1,200 

1,200 
1,200 
1,200 

1,800 
2,400 
2,400 
1,800 

1,200 
1,200 
1,200 

1,200 
1,200 


1,352 


(ity. 


Superin- 
tendent. 


NORTH  CAROLINA. 


County. 


Alamance  

Alexander  

Alleghany ... 

Anson  , 

Ashe  

Avery  

Beaufort  

Bertie  

Bladen  

Brunswick . . . 
Buncombe... 

Burke  , 

Cabamis  

Caldwell  

Camden  

Carteret  

Caswell  

Catawba  

Chatham  

Cherokee.... 

Chowan  

Clay  

Cleveland.... 
Columbus... 

Craven  

Cumberland. 

Currituck  

Dare  

Davidson  ... 

Davie  

Duplin  

Durham  

Edgeeoml>e.. 

Forsyth  

Franklin  

Gaston  

Gates  

Graham  

Granville  

Greene  

Guilford  

Halifax  

Harnett  

Haywood  

Henderson... 

Hertford  

Hoke  

Hyde  

Iredell  

Jackson  

Johnston  


Superin- 
tendent. 


$1,500 

864 
750 
1,200 
900 
1,146 
1,800 
1,475 
900 
900 
1,800 
807 
1,200 
1,100 
600 
500 
850 
1,200 
1,200 
700 
860 
300 
1,500 
1,500 
1,800 
1,500 
1,200 
423 
1,200 
8G2 
1,200 
2,500 
1,500 
1,092 
1,267 
1,800 
600 
315 
1,800 
998 
2,387 
1,500 
1,500 
900 
1,000 
827 
1,010 
585 
1,375 
912 
1,750 


Assist- 
ant. 


9900 


800 


750 


City. 


750 
966' 
'966" 


1,200 


Asheville  

Belhaven  

Burlington  

Charlotte  

Concord  

Fayetteville  

Elizabeth  City  

Gastonia  

Goldsboro  

Graham  

Greensboro  

Greenville  

Hickory  

High  Point  

Kinston  

Lenou-  

Lexington  

Monroe  

li(organt(Hi  

Mount  Airy  

Newbem  

Oxford  

Raleigh  

Reidsville  

Rocky  Mount  

Salisbury  

Tarboro  

Thomas  ville  

Wasliington  

Wilson  

WinstiHi-Salem  

Average  (or  31  cities 


Superin- 
tendent. 


$2,400 

1,000 
1,650 
3,650 
1,600 
1,800 
1,800 
2,000 
1,800 
1,400 
2,400 
1,800 
1,800 
1,700 
1,800 
1,200 
1,500 
1,800 
1,350 
1,500 
2,200 
1,500 
2,500 
1,500 
1,800 
1,800 
2,000 
1,350 
1,800 
1,500 
2,500 


1,785 
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Table  6. — Salaries  of  count  1/  and  citff  supefintendents  of  schooh — Continued.^ 
JiORTH  CAROLINA— Continued. 


County. 


Superin- 
tendent. 


Assist- 
ant. 


City. 


Superin- 
tendent. 


Assists 
ant. 


Jones  

Lee  

Lenoir  

Lincoln.  

If  aeon  

Madison  

Martin  

McDowell  

Mecklenberg  

Mitchen  

Montgomery  

Moore  

Nash  

New  Hanover.. 
Northampton . . 

Onslow  

Oranee  

Pamfico  

PasQuotank.... 

Penaer  

Perquimans.... 

Person  

Pitt  

Polk  

Randolph  

Richmond  

Robeson  

Rockingham... 

Rowan  

Rutherford  

Sampson  

Scotland.  

Stanly  

Stokes.  

Surry  

Swain  

Transylvania. . , 

Tyrrell  , 

Union  , 

Vance  , 

Wake  

Warren  

Washington ... 

Wataiiga  

Wayne  

Wilkes  

Wilson  

Yadkin  

Yancey  


Average  for  100  counties. 


S600 

1,000 
1,500 
780 
956 
1,440 
1,200 
1,200 
2,000 
568 
600 
1,200 
1,192 
1,200 
1,600 
900 
900 
1,000 
1,000 
1,175 
562 
800 
1,825 
536 
1,000 
1,250 
1,800 
1,800 
1,620 
1,200 
1,200 
1,800 
900 
960 
1,200 
750 
900 
300 
1,220 
1,500 
2,400 
1,200 
876 
510 
1,500 
1,800 
1,500 
900 
850 


1,140 


S900 


950 


800 

*i,'666* 


760 


1900 


900 


NORTH  DAKOTA. 


Adams  

Barnes  

Benson  

Billings  

Bottineau  

Bowman  

Burke  

Burleigh  

Cass  

Cavalier  

Dickey  

DivWe  

Dunn  

Eddy  

Emmons  

Foster  

Golden  Valley. 
Grand  Forks.., 

Origes  

Hettinger  


11,200 


80 


1,200 
900 


1,200 


105673''— 17- 


$1,400 

2,000 

1,700 
1,600 
1,800 
1,500 
1,600 
1,700 
2,000 
1,700 
1,700 
1,600 
1,400 
1,600 
1,600 
1,600 
1,400 
2,000 
1,700 
1,400 

1  Two  additional  at  t900  each. 


Bismarck  

Devils  Lake.. 

Dickinson  

Fargo  

Qraiton  

Grand  Forks. 
Jamestown... 
Ken  mare  

MftTirt^vn  

Minot  

VaUeyCity... 

Wahpeton  

Wllliston  


Average  for  13  cities . 


'  S2,400 
2,300 
2,600 
3,600 
2,200 
4,000 
2,600 
1,976 
2,300 
2,600 
2,600 
2,000 
2,200 


2,537 


11,650 


1,215 


1,300 

'i.'ioo 


1,200 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
NORTH  DAKOTA— Continiied. 


County. 


Kidder  

Lamoure  

Loffan  

UcHemy  

Mcintosh  

McKenzle  

McLean  

Mercer  

Morton  

Mountrail  

Nelson  

Oliver  

Pembina  

Pierce  

Ramsey  

Ransom  

Renville  

Richland  

Rolette  

Sargent  

Sheridan  

Sioux  

Slope  

Stark  

Steele  

Stutsman  

Towner  

Traill  

Walsh  

Ward  

Wells  

WiUiams  

Average  for  52  counties 


Superin- 
tendent. 


I 

1 

}; 
1, 

l: 
i; 

1, 

1; 

1 
1 

2, 
1, 

1: 

2, 
1, 
1, 


1,643 


Assist- 
ant. 


$1,100 


1,457 


1,200 


1,200 


819 
2,400 


1,050 


City. 


Superin- 
tendent. 


Assist- 
ant. 


OHIO. 


County. 


Adams  

Allen  

Ashland . . . . . 
Ashtabula... 

Athens  

Aufilaise  

Belmont..... 

Brown  , 

Butler  

Carroll  

Cliampaign.. 

Clark  

Clermont.... 

Clinton  

Columbiana . 
Coshocton . . . 
Crawford . . . . 
Cuyahopa..., 

Parke  

Defiance.... 
Delaware  — 

Erie  

Fairfield  

Favette  

Franklin  

Fulton  

Gallia  

Oeau?a  

Greene  

Guernsey... 
Hamilton . . . 

Hancock  

Hardin  

Harden  

Henry  


Superin- 
tendent. 


Assist- 
ant. 


$1,643 

2,500 
2,000 
3.000 
1,999 
2,000 
2,000 
1,650 
2,500 
1.650 
1,995 
2,000 
1,700 
2, 100 
2.000 
1,500 
1,850 
3,050 
2,000 
2,000 
1,850 
2,716 
2,400 
1.410 
2,000 
2,359 
1,741 
1,.500 
2,000 
2,000 
3,000 
1,800 
1,800 
1,500 
1,800 


City. 


Akron  

Alliance  

Ashland  

Ashtabula  

Athens  , 

Barberton  , 

Barnes  ville  , 

Bellaire  

Bellefontaine  

Bellevue  

Berea  , 

Bowling  Green  

Bridgeport  

Bryan...  

Bucyrus  

Byes\41ie  

Cambridge  

Canton  

Celina  

Chicago  Junction . . , 

ChiUicothe  

Cincinnati  

CirclevUle  

Cleveland  

Cleveland  Heights. 

Clyde  :.. 

Columbus  

Conneaut  

Coshocton  

Crestline  

Crooksville  

Cujrahoga  Falls  

Dayton  

Defiance  

Delaware  


Superin- 
tendent. 


Assist- 
ant. 


$5,000 

2,850  . 
2,400 
2,800 
2,100  1. 
2,300  . 
1,600 
2,000  . 
2,000  I 
1,900  . 
1,300 
1,600 
1,800  |. 
2,400  . 
2,000  1. 
1,900  L 
2,100  |. 
3,500  . 
1,800  ,. 
1,600  I. 
2,500  j. 
»  10,000  ;. 
2,300  >. 
»6,000 
3,250  j. 
1,6:0 
»  6, 500  I 
2,2  0 
2,400  I 
1,800 
l,oo0  I 
1,800 
6,000  i 
2,000 
2,295  I 


$i,aoo 


»  One  assistant  superintendent 
« One  assistant  superintendent 
'  One  assistant  superintendent 


at  $4,500  and  one  at  $3,000. 
at  $3,750  and  one  at  $3,500. 
at  $3,000  and  one  at  $2,500. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

OHIO— Continued. 


Comity. 

Superin- 
tflodent. 

tttwSllt. 

AMm- 

S2,fK>0  ' 

2jm  ; 
1 ,  7tm 

2,2:^7 

1 ,  MM} 
2,5()() 
1,S<X) 

2,  199 

1 ,  H) 
2,,->(M)  ■ 

2,oas  ' 

2,  IKK) 
2,  HW 

2,  (KK) 
1,800 
2,000 
2,458 
l,fM)0 
2,000 
2,0fK) 
1,700 

3,  2.50 
1 ,  Otifi 
1,800 
2,000 
1,950 
1,800 
1,900 
2, 100 

Dover  ,  

$1,900 
2, 500 

'  1,800 

M,000 
2,950 
1,750 
1,800 
1,000 
2,500 
2,500 
2,500 

«  1,650 
2,000 
2,000 
2,000 
1,600 
2,000 
1,100 

*  2,000 
2,500 
3,400 
1,350 
2,000 

«  1,800 
1,900 
2,000 
3,900 
2,500 
1,620 
1,400 
3,000 
1,400 
2,400 
1,800 
2,000 
3,000 
2,500 
9,300 
2^400 
2,400 
1,700 
%S00 
3,400 
2,100 

1,300 

i,aoo 

1,600 
1,800 
1,600 
1,800 
3,000 
1,350 
1,800 
2, 100 
2,800 
1,400 
2, 100 
3,200 
2,000 
1,700 
2,300 
2,600 
1,200 
1,700 
3, 100 
2,000 
2, 400 
1,900 
2,400 
2,900 
1,900 
2,400 
3,000 
2,500 
1,900 
2,250 

Huron .... ...... 

J  actcson .  - . . . . . ... .....                  . . 

Dennison  

East  Cleveland  

East  Liverpool  

Elvria   

Tuscaruwas a ...... «  ....  «••*. 

1,700 
1,500 
2,000 
1,900 

2,  7as 

l,rHJ3 

1 ,  9r>o 

2,  (XX) 

3,  m)0 

2,008 

3,500 
2,299 
2,500 

2,no>^ 

1,600 
1,950 
l.,500 
1,S00 

1.  KOO 
2,816 
2, 307 

2,  KM) 
2,000 

2,041 

New  Lexineton  

Nlles  

North  Baltimore  

Norwalk  

Norwood  

OherUn  

Orrville  

Painesville  

Piqua  

Pomeroy  

Port  Clinton  

Portsmouth  

Ravenna  

St.  Bernard  

Salem  

Sandusky  

Shelbv  

Sidney  

Struthers  

Tiffin  







1  One  assistant  superintendent  at  $1,100.  *  One  assistant  superintendent  at  $1,000. 

1  One  assistant  supenntendent  at  $2,000.  *  One  assistant  superintendent  at  $1,600. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continaed. 

OHIO—Contiiuiecl. 


County. 


Superin- 
tendent. 


City. 


Superin- 
tendent. 


Toledo  

Toronto  

Troy  

Upper  Sandusky  

UrichsviUe  

Urbana  

Van  Wert  

Wadsworth  

Wapakooeta  

Warren  

Washington  C.  H  

Wauseon  

WellsUm  

Wellsville  

West  Park  

Wilmington  

Woodsfield  

Wooster  

Xenia  

Toungstown  

Zanesville  

Average  fbr  133  cities 


1,000 
2,250 
1,080 
1,500 
2,000 
2,000 
1,000 
2,250 
3,000 
2,500 
1,500 
1,000 
2,000 
2,000 
1,700 
1,350 
2,500 
1,800 
4,750 
2,500 


2,344 


OKLAHOMA. 


Adair  

Alfalfa  

Atoka  

Beaver  

Beckham.. 

Blaine  

Bryan  

Caddo  

Canadian. . 

Carter  

Cherokee... 
Choctaw . . . 
Cimarron . . 
Cleveland . . 

Coal  

Comanche. 
Cotton  


Creek  

Custer  

Delaware.. 

Dewey  

EUis  

Garfield.... 

Garvin  

Grady  

Grant  

Greer  

Harmon . . . 

Harper  

Haskell.... 

Hughes  

Jackson  

Jefferson . . . 
Johnston... 

Kay  

Kingfisher. 

Kiowa  

Latimer  

LeFloro... 

Lincoln  

Logan  

Love  

Major  

Marshall... 

Mayes  

Murray  

Muskogee.. 
McClain.... 
McCurtain. 
Mcintosh.. 


$1,200 

1,400 
200 
200 
600 
200 
400 
600 
400 
400 
200 
400 
200 
400 
200 
400 
400 
20O 
400 
400 
200 
200 
200 
600 
400 
600 
400 
200 
200 
200 
400 
400 
400 
200 
200 
400 
400 
400 
200 
400 
600 
600 
200 
200 
200 
200 
200 
800 
200 
400 
400 


Ada  

Altus,  

Alva  

Anadarko.... 

Ardmore  

Bartiesville... 

Blaokwelt  

Chiokasha.... 
Claremore.... 

Chnton  

Durant  

Elk  City  

El  Reno  

Enid  

Fredenck  

Guthrie  

Hartshome... 

Hobart  

Hugo  

Kingfisher.... 

KiebsT.  

Law  ton  

Mangum  

McAlester.... 

Miami  

Muskogee  

Norman  

Oklahoma — 
Okmulgee — 
Pauls  Valley. 

Pawhuska  

Perry  

Ponoa  

PuroeU  

Sapulpa  

Shawnee  

Stillwater  

Sulphur  

Tahlequah . . . 

Tulsa  

Vmita  

Wagoner  

Waurika  

Woodward . . . 


Average  for  44  aiiea. 


$1,650 
1,800 
1,500 
1,400 
2,640 
2,400 
1,800 
2,100 
1,500 
1,500 
1,800 
1,700 
2,250 
2,100 
1,500 
2,000 
1,500 
1,800 
2,2Q0 
1,350 
1,500 
1,800 
1,800 
2,400 
1,700 
8,800 
1,500 
3,000 
2,500 
1,500 
1,800 
1,350 
1,800 
1,500 
2,400 
2,400 
1,500 
1,400 
1,125 
3,800 

fSS 
1,600 

1,500 

1,800 


1,022  ' 


1  One  assistant  superintendent  at  $2,500. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

OKLAHOMA-Continued. 


County. 


Superin- 
endent. 


Noble  

Nowata  

Okfuskee  

Oklahoma  

Okmulgee  

Osage  

Ottawa   

Pawnee  

Payne  

Pittsburg  

Pontotoc  

Pottawatomie  

Pushmataha  

Roger  Mills.  ^  

Rogers  

Seminole  

Sequoyah  

Stephens  

Texas  

Tilman  

Tulsa  

Wagoner  

Wa^lngton  

Washita  

Woods  

Woodward  

Average  (or  77  counties. 


$1,200 
1,200 
L400 
1,800 
1.400 
1,200 
1.200 
1,200 
1,400 
1,800 
1,400 
1,800 
1,200 
1,200 
1,200 
1,400 
1,400 
1,400 
1,200 
1.400 
1,600 
1,400 
1,200 
1,400 
1,200 
1,200 


1,348 


aty. 


Superin- 
tendent. 


Assist- 
ant. , 


OREGON. 


County. 


Superin- 
tendent. 


City. 


Superln-' 
tendent. 


Baker  

Benton  

Clackamas  

Clatsop  

Columbia  

Coos  

Crook  

Curry  

Douglass  

Gilliam  

Grant  

Harney  

Hood  River  

Jackson  

Jefferson  

Josephine  

Klamath  

Lake  

Lane  

Lincoln  

Linn  

Malheur  

Marion  

Morrow  

Multnomah  

Polk  

Sherman  

Tillamook  

UmatiUa  

Union  

Wallowa  

Wasco  

Washington  

Wheeler  

YamhUl  

Average  for  35  coimties 


$1,500 

1,300 

» 1,600 
1,200 
1,300 
1,200 
1,600 
400 
S900 
1,200 
1,200 
1,000 
600 

» 1,800 
900 
1,200 
1,200 
1,200 

« 1,500 
1,000 

»  1,200 
1,000 

a  1,500 
1,200 

•2,600 

U,200 
1,000 
1,000 
1,800 
1,650 
1,200 
1,800 
1,200 
GOO 
1,200 


1,253 


Albany  

Ashland  

Astoria  

Baker  

Corvallls  

Dalles  

Eugene  

Grants  Pass  , 

Klamath  Falls  

La  Grande  

McMinnvllle  

Marsh6eld  

Medford  

Oregon  CItv  , 

Pendleton.'  

P<Mtland  

Roseburg  

Salem  

The  Dalles  

Average  for  IS  cities, 


>  One  assistant  at  $720. 
s  One  assistant  at  $300. 

*  One  assistant  superintendent  at  $3,500  and  one  at  $3,000. 


4  One  assistant  at  $500. 
&  One  assistant  at  $600. 
« One  assistant  at  $1,200. 


$2,200 
2,000 
2,100 
2,400 
1,800 
2,000 
2,400 
1,800 
2,100 
2,000 
1,900 
2,200 
2,250 
1,900 
1,800 

»5,000 
1,800 
2,250 
2,000 


2,206 
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Table  6. — Salaries  of  county  and  city  superintenCents  of  schools — Continaed. 

PENNSYLVANIA. 


County. 


Superin- 
tendent. 


aty. 


Superin- 
tendent. 


Assist- 
ant. 


Adams  

Allegheny  

Armstrong  

Beaver  

Bedford  

Berks  

Blair  

Bradford  

Bucks  

Butler  

Cambria  

Cameron  

Carbon  

Center  

Chester  

Clarion  

Clearfield  

Clinton  

Columbia  

Crawford  

Cumberland  

Dauphin  

Delaware  

Elk  

Erie  

Fayette  

Forest....^  

Franklin  

Fulton  

Greene  

Huntingdon  

Indiana  

Jefferson  

Juniata  

Lackawanna  

Lancaster  

Lawrence  

Lebanon  

Lehigh  

Luzerne  

Lycoming  

McKean  

Mercer  

MlflBin  

Monroe  

Montgomery  

Montour  

Northampton  

Northumberland  

Perry  

Pike  

Potter  

Schuylkill  

Snyder  

Somerset  

Sullivan  

Susquehanna  

Tioga  

Union  

Venango  

Warren  

Washington  

Wajme  

Westmoreland  

Wyoming  

York  

Average  for  06  counties. 


12,000 

7,000 
2,000 
3,000 
2,000 
4,000 
2,000 
2,500 
3,000 
2,250 
4,220 
1,800 
3,000 
2,000 
3,000 
2,304 
2  400 
2,000 
3,000 
2,000 
2,000 
2.000 
3,500 

100 

2,500 
3,500 
1,500 
2,500 
1,500 
2,500 
2,000 
2,200 
2,300 
1,500 
6,000 
3,000 
2,000 
2,250 
2,200 
5,000 
3,000 
2,500 
2,000 
1,675 
1,900 
5,000 
1,500 
2,760 
2,500 
1,960 
1,500 
2,500 
3,500 
1,640 
2,000 
1  600 
2,000 
2,500 
1,700 
2,500 
2,500 
3,000 
2,300 
8,600 
2,000 
2,500 


2,646 


Allentown  

Altoona  

Ambler  

Apollo  

Archbald  

Ashland  

AspinwaU  

Athens  

Austui  

Avalon  

Bangor  

Bameeboro  

Beaw  *  

BeawMli.  

BeUeimto..  

BeUsviM......  

Berwick  ,  

Bethlehem . . ,  

Btrdsboro  

BlairsviUe  

Bloomsbun  

Brackenriag*.  

Braddock  

Bradford   

Bridgeport  

Bristol  

Brookvine  

Butler  

Canonsburg  

Carbondale  

Carlisle  

Carnegie  

Carrlck  

Catasaqua  

Chambersburg  

Charlerot  

Chester  

Clairton  

Clarion  

Clearfield  

Chiton  Heights  

Coaldale  

Coatesville  

Columbia  

Conemaugh  

Connells^le  

Conshohocken  

Coplay  

Coraopolis  

Corry  

Coudersport  

Crafton  

Curwensville  

Danville  

Darby  

Derry  

Dickson  City  

Donora.  

Dorranoeton  ( Wilkes-Barre) 

Downingtown  

Doylestown  

DuDois  

Duquesne  

Duiyoa  

East  Conemaugh  

East  Mauch  Chunk  

East  Pittsburgh  

East  Stroudsburg  

Easton  

Edwards  ville  

Elizabethtown  

Elwood  City  

Emaus  

Emporium  

Ephrata  

Erie  

Etna  

Exeter  (PittstoQ  P.  O.)  

Farrell  

Ford  at  V  

Forest  City  


13,500 

3,400 
1,525 
1,800 
1,800 
1,700 
2,000 
1,500 

990 
2,300 
1,700 
1,300 
2,400 
3,600 
^000 
2,400 
1,800 
2,600 
1,350 
1,800 
2,000 
1,500 
2,400 
2,400 
1,500 
1,200 
1,750 
3,500 
1,800 
1,800 
1,800 
3,300 
1,800 
1,600 
2,000 
2, 100 
3,500 
2,500 
1,500 
2,200 
1,100 
1,500 
2,000 
1,800 
1,500 
2,400 
1,800 

990 
1,800 
1,750 
1,450 
2, 100 
1,250 
1,400 
1,800 
1,800 
1,800 
2,000 
2,025 
1,800 
1,920 
2,400 
2,500 
2,000 
1,500 
1,250 
1,800 
1,400 
3,000 
1.800 
1,060 
1.800 
1.125 
1,800 
1,000 
4.000 
1,800 
1.200 
2.200 
2,200 
L440 


$1,800 
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Table  6. — Salaries  of  county  and  city  superiniendenia  of  schools — Continued. 

PENNSYLVANIA— ContJniied. 


County. 


Snporin- 
tendent. 


City. 


PrackTtUe  

Freedom  

Freeland  

Qaleton  

OaUitzln  

Gettysburg  

Oirardville  

Olassport  

Greensburg  

Greenville  

Grove  aty  

Hanover  

HHarrisburg  
Hazleton  

HolUdaysburg.... 

Homestead  

Honesdale  

Huntingdon  

Indiana  

Irwin  

Jeannette  

Jenldntown;  

Jermyn  

Jersey  Shore  

Johnstown  

Johnsonburg  

Juniata  

Kane  

Kingston  

Klttannlng  

Lancaster  

Lansdale  

Lansdowne  

Lansford  

Larksville  

Latrobe  

Lebanon  

Leechburg  

Lehighton  

Lewisburg  

Lewistown  

Lockhaven  

Luzerne  

Lykens  

Mahanoy  City. . . . 

MoAdoo  

McDonald  

McKeesport  

McKees  Rocks  

Maufdi  Chunk  

Meadville  

Mechanicsburg.... 

Media  

Meversdale  

Mindletown  

Millvale  

MUton  

Mlnersvllle  

Monaca  

Monessen  

Monongahela  

Mooslc  

Mount  Carmel  

Mount  Oliver  

Mount  Pleasant... 

Mount  Union  

Munhall  

Nanticoke  

Nazareth  

New  Brighton . . . . 

New  Castle  

New  Kensington . 
North  Brad  doc  i.. 

North  East  

"Nwrlstown  

Northampton  

Northumberland . 

Oakmont  

Old  Forgo  


^  One  additional  at  $1,400  and  one  at  $1,250. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

PBNNSYLVANIA--C<mtlDn0d. 


County. 


Superin* 
teodent. 


City. 


Olyphant  

Parkesburg — 

Parnassus  

Parsons  

Patton.  

Perkasie  

Philadelphia... 
Phllllpsburg... 
PhoenlrvUJe... 

Pittsburgh  

Plttston  

Plymouth  

Portace  

Port  Carbon... 

Pottstown  

Pottsville  

Quakerstown.. 

Rankin  

Reading  

Renovo  

Reynoldsvllle.. 

RIdcway  

Rodoester  

Royerslord.... 

8t.liary8  

Schuylkill  

Sayre  

Scettdale  

Soranton  

Sewickiey  


Sharon  

Sharpsburg  

St.  Clair  

Sharpsvllle  

Shlppensburg  

SlaCington  

Somerset  

South  Bethlehem. . . 
South  Brownsville.. 

South  Fork  

South  WiUIainsport 

SprtagCIty  

Stroudsburg  

Summit  Hiu.  

Sunbury  

Susquehanna  

Svrlssvale  

Swoyersville  (Sugar  Notch  P.  O.) 

TSra?um.'.'.!!. I*.!... 

Taylor  

Throop  

TituRvIlle  

Tyrone  

Union  City  

Unlontown  

Vandergrif t  He^ts  

Verona  

Warren  

Washington  

Waynesboro  

Weatherly  

Welbboro  

West  Berwick  

Westchester  

West  Homestead  (Homestead 
P.  O.). 

West  Newton  

West  Plttston  

WUkfaisburg. 
WiUr 

Wi  

Whidber 
Wyoming 
York  


Average  for  335  cities. 


Snperln- 
tendent. 


12,000 

i,aoo 

1,700 
1,800 
1,500 
1,140 
9,000 
1,500 
1,800 
9,000 
2,400 
1,800 
1,650 
1,000 
2,000 
2,400 
1,300 
1,800 
4,000 
1,500 
1,687 
2,500 
2,400 
1,350 

1,200 
1,800 
1,800 
5,000 
3,000 
3,000 
2,300 
1,850 
1,500 
1,525 
1,170 
1,700 
1,<Q0 
2,100 
1,500 
1,200 
1,200 
1,450 
1,400 
1,400 
2,400 
1,400 
3,000 
1,200 
2,000 
2,650 
1,700 
1,560 
2,400 
1,800 
1,350 
3,000 
2,600 
1.850 
2,500 
3,000 
2,000 
1,100 
1,800 
1,200 
3,000 
1.125 

1,500 
2,000 
3,000 
2,900 
2,200 
1,600 
1,100 
2,500 


2,006 


Assist- 
ant. 


"*\',O0O 


1,125 


1,450 


1.800 


1  Five  at  $4,500  each. 


s  Two  at  $4,000  eadi. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schooh — Continued. 

RHODE  ISLAND. 


Towns  of  less  than  2,500  population. 


rharlestown  

East  Greenwich  

Exeter  

Glooester,  Smithfield  

Hoplcinton  

Jamestown.  

I  ittleCompton  

Ifiddletown  

Naragsinsett,  South  Kingston  

NowShorehom  

North  Smithfield  

Portsmouth  , 

Richmond  

Sdtuate  

Tiverton  

West  Greenwich  

West  Wamrick  

Average  for  13  towns  with  part-time 
supctfintendents  

Average  for  4  full-time  superintend- 
ents with  6  towns  with  less  than 
2,600  population  


Superin- 
tendent. 


i»00 
1200 
»50 

1.500 
1400 
150 
1250 
1250 

1,700 

1,500 
1400 
1 100 
1200 
1350 
135 
1125 

1,700 


193 
l,fl00 


Cities  and  towns  of  2,500  population 
and  over. 


Barrington  

Bristol  , 

BurriUvlUe  

Central  Falls....  

Coventry  :  

Cranston  , 

Cumberland  , 

Ea-^t  ProTidAQoe  

Johnston  

Lincoln  , 

Newport  

North  Kingstovm  

North  Proimiiee  , 

Pawtucket  , 

Providence....-  

Wiirren..  , 

Warwick  

Westerly  , 

WooiLscK'ket  

Average  for  19  cities  and  towns  with 
2,500  population  or  over  , 


Superin- 
tendent. 


$1,500 
2,000 
1,500 
2,000 
1,500 
2,250 
1,750 
2,000 
1,500 
1,700 
3,000 
1,500 
1,700 
3,000 
5,000 
1,800 
2,000 
2,400 
2,500 


2,137 


SOUTH  CAROLINA. 


County. 


Abbeville  

Aiken  

Anderson  

BamwelL  

Beaufort  

Berkeley  

Calhoun  

Charleston  

Cherokee  

Chester  

Chesterfield  

Clarendon  

Colleton  

Darlington  

DUlon  

Dorchester  

Edgefield  

Falrfleld  

Florence  

Georgetown  

Greenville  

Greenwood  

Hampton  

Horry  

Jasper  

Kershaw  

Lancaster  

Laurens  

Lee  

Lexington.....  

Marion  

Marlboro  

Newberry  

Oconee  

Orangeburg  

Pickens  

Richland  

Saluda  

Spartanburg  , 

Sumter  , 

Union.  

Williamsburg  , 

York  

Average  for  44  counties, 


Superin- 
tendent. 


1900 

1,200 
900 
1,200 
600 
600 
900 
1,500 
900 
750 
1,200 
1,200 
900 
1,500 
1,100 
800 
780 
550 
1,800 
1,200 
1,200 
900 
700 
800 
600 
1,200 
600 
750 
1,200 
1,000 
800 
1,000 
900 
800 
1,200 
1,100 
1,800 
650 
1,200 
1,500 
900 
1,000 
1,100 


City. 


Aiken  

Anderson  

Camden  

Charleston  

Cheraw  

Chester  

Coltmibia  

Darlington  

Easley  

Florence  

Gaffney  •.  

Georgetown  

Greenville  

Laurens  

Newberry  

Orangeburg  

Rock  HiU  

Spartanburg  

union  

Average  for  20  cities 


Superin- 
tendent. 


11,200 
2,100 
1,215 
2,500 
1,250 
1,500 
2,500 
1,800 
1,500 
2,100 
1,500 
1,600 
2,700 
1,600 
1,800 
2,000 
2,100 
2,200 
1,700 


1,858 


1  Member  of  school  board  paid  for  part  time  for  services  as  superintendent. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

SOUTH  DAKOTA. 


County. 


Aurora  

Beadle  

Bennett  

Bon  Homme  

Brookings  

Brown  

Brule  

Buffalo  

Butte  

Campbell  

Charles  Mix  

Clark  

Clav  

Codington  

Custer  

Davidson  

Day  

Dewey  

Douglas  

Edmunds  

Fall  River  

Faulk  

Grant  

S"»»?ry  

Haakon  »  

Hamlin  

Hand  

Hanson  

Harding  

Hughes  

Hutchinson  

Hyde  

Jackson  

Jerauld  

Kingsbury  

Lake......  

Lawrence  

Lincoln  

Lyman  

llcCook  

McPherson  

Marshall  

Meade  

MeUette  

Miner  

Minnehaha  

Pennington  

Perkins  

Potter  

Roberts  

Sanborn  

Spink  

Stanley  

Sully  

Tripp  

Turner  

Union  , 

Walworth  

Yankton  

Ziebach  

Average  for  60  counties. 


Superin- 
tendent. 


$1,227 
1,500 

l,5oS 
1,500 
1,500 
1,167 
486 
061 
860 
1,500 
1,500 
1,368 
1,500 
766 
1,500 
1,500 
012 
1,052 
1,150 
1,222 
1,101 
1,431 
1,500 
900 
1,303 
1,332 
1,248 
054 
1,006 
1,500 
827 
680 
085 
1,500 
1,500 
1,500 
1,500 
1,381 
1,500 
1, 106 
-1,343 
1,50U 
400 
l,t«46 
1,500 
1.500 
1,272 
883 
1,500 
1,222 
1,500 
760 
828 
1,264 
1,600 
1,486 
1,117 
1,600 
637 


1,214 


City. 


Aberdeen  , 

BrooUfigs  

Dead  wood  , 

Huron  

Lead  

Madison  , 

Mitchell  

Redfield  

Sioux  Falls  , 

Watertown  

Yankton  

Avwage  (or  11  cities. 


TENNESSEE. 


Anderson. 
Bedford... 

Benton  

Bledsoe . . . 
Blount. . . . 
Bradley... 
Campbell. 
Cannon . . . 
Carroll.... 

Carter  

Cheatham, 
Chester.... 
Claiborne. 

Clay  

Cocke  

Coflee  


$800 

600 
678 
660 

1,000 
860 

1,350 
700 

1,160 
700 
700 
600 
700 
682 
760 
700 


Bristol  

Chattanooga.. 
Clarks\111e.... 

Cleveland  

Columbia  

Covington  

Greene  Mile  

Harriman  

Humboldt  

Jackson  

Johnson  City.. 

Kooxvllle  

Lafollette  

Lebanon  

liOnoir  City . . . 
Lonsdale  


I  One  assistant  at  $1,200. 
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Table  6. — Salariea  of  county  and  city  superintendent h  of  sehools — Continued. 

TENNESSEE— Continued. 


Crockett  

Cumberland.. 

Davidson  

Decatur  

Dekalb  

Dickson  

Dyer  

Fayette  

Fentress  

Franklin  

Gibson  

OUes  

Grainger  

Greene  

Grundv  

Hamblen  

Hamilton  

Hancock  

Hardeman... 

Hardin  

Hawkins  

Haywood  

Henderson... 

Henry  

Hickman  

Houston  

Humphreys. . 

Jackson  

James  

Jefferson  

Johnson  

Knox  

Lake  

Lauderdale... 
Lawrence . . . . 

Lewis  

Lincoln  

Loudon  

McMinn  

McNairy  

Macon  

Madison  

Marion  

Marshall  

Maury  

Molgs  

Monroe  

Montgomery . 

Moore  

Morgan  

Obion  

Overton  

Perry  

Pickett  

Polk  

Putnam  

Rhea  

Roane  

Robertson  

Rutherford... 

Scott  

Sequatchie... 

Sevier  

Shelby  

Smith  

Stewart  

Suilivan  

Sumner  

Tipton  

Trousdale  

Unicoi  

Union  

Van  Buren... 

Warren  

Washington.. 

Wayne  

Weakley  

White  

Williamson . . 
Wilson  


County. 


Average  for  96  counties. 


Superin- 
tendent. 


1  One  assistant  at 


1850 

1,070 

2,760 
700 
700 
7S0 
680 

1,350 
650 
050 

1,164 

1,000 
750 

1,350 
700 
700 

2,750 
500 
500 
700 
475 
500 
525 

1,154 
500 
250 
800 
700 
500 
890 
700 

1,800 
6to 

1,500 

1,000 
700 
954 

1,200 
441 
750 
600 

1,550 
750 
950 

1,350 
612 
700 

1,550 
550 
583 

1,350 
600 
700 
500 
690 
750 
925 
800 

1,250 
900 
850 
230 
450 

2,400 
854 
850 
700 

1,550 

1,550 
400 
300 
300 
400 
750 
700 
550 
852 
700 

1,250 
700 


864 


City. 


Martin  

Mairyville  

Memphis  

Morriistown  

Mount  Pleasant  

NashviUe  

Newport  

Park  City  

Pulaski  

Tellico  Plains  

Towanda  , 

Trenton  

XTuion  City  

Average  for  29 cities. 


Superin- 
tendent. 


$1,200 
900 

15,000 
1,700 
1,800 

»2,eoo 

1,125 
2,000 
1,350 
1,250 
1,300 
1,500 
1,800 


1,787 


*  One  assistant  at  82,400. 
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Table  6. — Salaries  of  county  and  city  HuperintendenU  of  schools — Continoed. 

TEXAS.I 


Coanty.» 


ndent. 


SI, 600 

"i.'fioo 


1,500 
1.500 


1,500 


1,300 
1,500 
1,500 


1,500 
1,500 
1,400 
1,500 


1,500 
1,500 


1,300 
1,500 
1,300 


1,500 


Andenon  

Andrews  

Angelina  

Awmqan  

Archer  

Armstrong  

Atascosa  

Austin  

Bailey  

Bandera  

Bastrop  

Baylcr  

Bee  

BeU  

Bexar  

Blanco  

Borden  

Bosque  

Bowie  

Brazoria  

Brazos  

Brewster  

Briscoe  

Brooks  

Brown  »  

Burleson  

Burnet  

Caldwell  

Calhoun  

CaUa**»"  

Cameron  

Camp  

Carson  

Cass  

Castro  

Chambers  

Cherokee  

Childress  

Clay  

CocAran  

Coke  

Coleman  

Colin  

Collingsworth  

Colorado  

Comal  

Comanche  

Coneho  

Cooke  

Coryell  

Cottle  

Crockett  

Crosby  

Culberson  

Dallam  

Dallas  

Dawson  

Deaf  Smith  

Delta  

Denton  

DeWitt  

Dickens  

Dimmltt  

Donley  

DuviJ.  

Eastland  

Ector  

Edwards  

Ellis  I  1,500 

El  Paso   1,500 

Erath  I  1,500 

>  In  counties  where  no  salary  is  given,  the  probate  judge  is  ex  offldo  county  superintendent  of  schools, 
s  One  assistant  at  $1,500.  *  One  assistant  at  «i,400. 

>  One  assistant  at  1990.  •  One  assistant  at  11,300. 
*  One  assistant  at  12,000.  '  One  assistant  at  $1,600. 


1,500 
1,300 
1,400 


1,500 
1,500 


1,500 


1,500 


1,500 
1,500 


1,400 


1,400 
1,500 
1,500 


1,300 


.1. 


Amarillo...  

Austin  

Bay  City  

Beaumont  

Bee  villa.  

Bin  Sprtag...«.. 

BonhMB—  

Bowie. 

Brady..*..,..*. 
Browatfllla...,. 

Brownwood..... 

Childress.. 

Coleman  

Corpus  Chrlsti.. 

Coriscana  

Cro<Mt  

Cuero  

Diilhart  

Dtillas....  

Denisim.  

Denton  


Ell 
Ennis. 

Fort  Worth  

QaineRville  

Oalve^n  

Qreenvflle  

Htllsboro  

Hntinton  

JefTerson  

Ty<incvlew  

I/iifkm  

Mf^Kinnev  

Marlin..:  

KnrshaH  

Mart  

NtWTL'^ota  

l'r:iilllfels... 

Ot  M   

Plllt'-ttlle  

Paris  

Pliiinview  

Qnunah  

Siin  Antonio  

8ft  n  Marcos  

8<*tiiin  

Smith  ville  ... 

Snyder  

Stamford  

Sulphur  Springs. 

Tavlor  

Teague  

Temple  

Te^rarkana  

Tvler  

Vernon  

Waco  

Waxahachie  

Weatherford  

Wichita  Falls.... 
Yoakum  


Average  for  62  cities. 
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Table  8. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

TEX  A  S— Continued. 


Falls  

Fannin  

Fayette  

Fisher  

Floyd  

Foard  

Fort  Bond. 
Franklin... 
Freetone. . . 

Frio  

Caincs  

Galveston.. 

Garza  

Gillespie... 
Glassrock.. 

Goliad  

Gonzales... 

Gray  

Grayson  

Gregg  

Grimes  

Guadalupe. 

Hale  

Hall  

Hamilton.. 
HansfOTd . . . 
Hardeman. 

Hardin  

Harris  

Harrison... 
Hartley.... 

HaskeU  

Hays  

Hemphill.. 
Henderson. 
Hidalgo.... 

Hm  

Hockley... 

Hood  

Hopkins... 
Houston... 

Howard  

Hunt  

Hutchison.. 

Irion  

Jack  

Jackson.... 

Jaroer  

Jen  Davis.. 

Jefferson  

Jim  Hogg.. 
Jim  Welfs.. 

Johnson  

Jones  

Karnes  

Kaufman.., 
Kendall.... 

Kent  

Kerr  

Kimble  

Ktag  

Kinney  

Klcburg — 

Knox  

I>amar  

I4unb  

Lampasas.. 
La  Salic.... 

Lavaca  

I>ee  

l^n  

Liberty  

I'imestone . . 
Lipscomb. . 
Live  Oak.. 

Llano  

Loving  

Lubbock.... 


County. 


Superin- 
tendent. 


$1,500 
1,500 
L500 
1,300 


1,500 

i.'soo' 

1,300 

ijsoo' 


1,300 
1,500 

"i,'666* 

1,500 
1,500 
1,500 

*i,"366' 

1,400 

*i,*366' 

1.300 
1,600 
1,500 

*i,"466' 

1,400 

'i,*666* 

1,500 
1,500 
1.500 

1,566' 

1,500 
LMO' 


1,800 
1,500 


1,500 

1*366 

1.500 
1,500 
1,500 
1,500 


1,500 


1,500 
1,400 
1,500 
1,300 
1,500 


City. 


Superin- 
tendent. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continoed. 

TEXAS— Continued. 


County. 


Lynn  

Madison  

Marion  

Martin  

Mason  

Matagorda  

Maverick  

McCullocli... 

McLennan  

McMullen  

Medina  

Menard  

Midland  

Milam  

Mills  

Mitchell  

Montague  — 
Montgomery . 

Moore  

Morris  

Motley  

Nacogdoches. 

Navarro  

Newton  

Nolan  

Nueces  

Ochiltree  

Oldham...... 

Orange  

Palo  Pinto... 

Panola  

Parker  

Parmer  

Pecos  

Polk  

Potter  

Presidio  

Rains  

Randall  


Red  River  

Reeves  

Refugio  

Roberts  

Robertsfn  

Rockwall  

Runnels  

Rusk  

Sabine  

San  Aueustinc . 

San  Jacinto  

San  Patricio... 

San  Saba  

Schleicher  

Sciury  

Shackelford.... 

Shelby  

Sherman  

Smith  

Somervell  

Starr  

Stephens  

Sterling  

Stonewall  

Sutton  

Swisher  

Tarrant  

Taylor  

Terrell  

Terry  

Throckmorton . 

Titus  

Tom  Green  

Travis  

Trinity  

Tyler  


Superin- 
tendent. 


$1,300 

1,300 


1,300 
1.500 


1,400 


1,500 


1,500 
1,400 


1,500 
1,500 
1,100 
1,300 
1,500 


1,500 
1,500 
1,500 


1,500 


1,500 


1,500 

'i.'soo 

1,500 
1,300 
1,400 

'i,*366 

1,300 

*i.*36c 
*i,*566 
*i,*566* 
"i,*366 

*i,*i66 


1,500 
1,500 


L400 
1,400 
1,500 
1,400 
1,800 


City. 


Fuperln- 
tendent. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued; 

TEXAS— Continued 


Upehnr  

Upton  

Uvalde  

Valverde  

VanZandt... 

Victoria  

Wallrer  

Waller  

Ward  

Washington., 

Webb  

Wharton  

Wheeler  

Wichita  

WUbarger.... 

Willacy  

Williamson.. 

Wilson  

Winkler  

Wise  

Wood  

Yoakum  

Young  

Zapata  

Zavala  


County. 


Average  for  129  counties. 


Superin- 
tendent. 


$1,600 
'*i,*366 


1,500 
1,400 
1,400 
1,300 


1,500 
1,500 


1,400 


1,500 
1,500 


1.500 
1,500 


1  800 


1,439 


City. 


Superin- 
tendent. 


UTAH. 


Beaver  

Box  Elder  

Cache  

Carbon.  

Davis  

Duchesne  

Emery  

Garfield  

Grand  

Iron  

Juab: 

Juab  district  

Tintic  district  

Kane  

Millard  

Morgan  

riute  

Rich  

Salt  Lake: 

Grand  district  

Jordan  district  

San  Juan  

Sanpete: 

North  district  

South  district  

Sevier  

Summit  

Tooele  

Uintah  

Utah: 

Alpine  district  

Nebo  district  

Wasatch  

Washington  

Wayne  

Wei>er  

Average  for  32  counties. 


$1,500 
2,700 
2,000 
1,500 
2,000 
1,200 

800 
1,050 

400 
1,550 

1,337 
2,700 
750 
1,300 
742 
800 
500 

2,100 
3,400 
3,572 

1,500 
1,625 
1,800 
1,984 
2,000 
1,833 

1,800 
1,800 
1,500 
200 
249 
2,000 


1,465 


American  Fork  

Bingham  

Brigham  , 

Eureka  

Logan  

MIdvale  , 

Murray  

Nephi  

Ogden  

Provo  , 

Richfield  

Salt  Lake  aty  , 

Spanish  Fork  , 

Springville  

Tooele  

Average  for  15  cities. 


$2,000 

2,100 
2,700 
2,700 
2,100 

•3,400 
2,400 
1,420 
3,800 
1,800 
1,800 

«4,800 
2, 100 
1,750 
2,000 

2,468 


>  Four  couRties  contain  2  districts  and  2  district  superintendents  each. 
«  One  assistant  at  $3,600. 
s  One  assistant  at  $1,000. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 

VEBMONT. 


Union  district.i 


Superin- 
tendent. 


nty. 


Superin- 
tendent. 


Bristol  

Proctor  , 

Wallingford  

WlULamstown  

Chester  , 

West  Charleston  

Lunenburg  

East  Bamet  , 

Cabot  

Alburg  

Bradford  

Craftsbury  

Hyde  Park  

Canaan  

Waterbury....  

Ludlow  

Brandon  

Mlddlebiiry  

Shore  ham  

Bochester  

Barton  

Versennea  

Bichford  

Newport  

East  Fairfield  

Burlinfton  B.  D.  No.  1  

Essex  Junction  

Fair  Haven  

Morris  ville  

Swanton  

Northfleld  

West  Burke  

Plainfleld  

Lyndon  Center  

Castleton  

West  Pawlet  

Londonderry  

North  Troy  

South  Strafford  

West  Brattleboro  

Bandolph  

Woodstock  

Bichmond  

Beadsboro  

Wells  River  

Windsor  

Putney.  

South  Boyalton  

Milton  

Bennington  , 

Enosburg  Falls  

Townehend  , 

South  Shaftsbury  

Cambridge  

Average  for  54  Union  districts. 


$L500 

1.800 
I. -00 
1.500 
1.600 
1  500 
l.dOO 
1.550 
1.500 
1,500 
1,500 
1,650 
1,500 
1,550 
1,500 
1,550 
1,500 
1,800 
1,650 
1.500 
1.550 
1.500 
1,600 
1.800 
1.550 
1,.500 
1,500 
1.800 
1,800 
1.550 
1.600 
1.500 
1.500 
1.500 
1.800 
1.500 
1.500 
1.800 
1.500 
1,500 
1,000 
1.500 

i.aoo 

1.700 
1.500 
1.500 
1.500 
1.600 
1.500 
1.800 
1.750 
1.500 
1.800 
1.700 


Barre  j  12. 100 

Bellows  Falls  •  2, 100 

Brattleboro   1,500 

Burlington   3,  leo 

Derby                                           I  i,O0O 

Montpelier  1  2. 800 

Rutland   2.400 

St.  Albans   2. 100 

St.  Jcdmsbury   2. 400 

SMingfield  \  1.000 

white  River  Junction   1 . 900 

South  Barre   i.TOO 

Average  for  12  cities   2, 133 


1,586 


VIRGINIA. 


County. 


Accomac  

Albemarle  

Alexandria  

Alleghany  

Amelia  and  Nottaway. 

Amherst  

Appomattox  

Augusta  

Bath  and  Highland.... 

Bedford  

Bland  


Superin- 
tendent. 


S2,005 

1,350 
1,800 
1,518 
1,805 
1,025 

660 
1,600 
1,302 
1,200 

460 


City. 


Alexandria.  

Bedford  City. . . 
Big  Stone  Gap.. 

Bristol  

Charlottesville.. 

Covington  

Danvule  

Farmville  

Lyndiburg  

Lexington  

Newport  News. 


1  Towns  given  here  are  the  resident  towns  of  the  district  superintendents, 
intendents  have  242  towns  under  their  supervision. 


$1,300 
1,200 
1,380 
2,000 
1,680 
2,000 

%m 

1,000 
3,000 
1,800 
1,000 

The  54  onion  disMct  super- 


Superto- 
tendent. 
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Table  6. — Salaries  of  county  and  dip  superintendents  of  schools — Contiimed. 

VIROINIA-Contlnued. 


County. 


Superin- 
tendent. 


City. 


Superin- 
tendent. 


Botetourt  

Brunswick  

Biudianan  

Bu^ingham  

Oampbell  

Caroline  

CarroU  

Charles  City,  James  City,  and  New  Kent 

Charlotte  

Chesterfield  

Clarke.  

Craig  

Culpeper  

Cumberland  and  Goochland  

Dickenson  

I>inwlddie  

Elizabeth  City  

Essex  and  King  and  Queen  

Fairfax  

Fauquier  

fioyd  

Fluvanna  

Franklin  

Frederick  

GUes  

Gloucester  

Grayson  

Greene  and  Madison  

Greenesville  

HaUfax  

Hanover  

Henrico  

Henry  

Isle  of  Wight  

King  George  

King  Wmiam  

Lancaster  and  Northumberland  

Lee  

Loudoun.  

Louisa  

Lunenburg  

Mathews  and  Middlesex  

Mecklenburg  

Montgomery  

Nansemona  

Nelson  

Norfolk  

Northampton  

Orange  

Page  and  Rappahannock  

ratrick  

Pittsylvania  

Powhatan  

Prince  Edward  

Prince  George  and  Sussex  

Princess  Anne  

Prince  William  

Pulaski  

lUchmond  and  Westmoreland  

Boanoke  

Bockbridge  

Rockingtuun  

Russell  

Scott  : 

Shenandoah  

Smyth  

Southampton  

Spotsylvania  and  Stafford  

Surry  

Tazewell  

Warren  

Warwick  and  York  

W^ashington  

Wise  

Wythe  

Average  ibr  86  county  divisions  


1,125 
1,525 
1,325 
1,025 
1,200 
900 
l,l(«l 
1  225 
1,230 
1,500 
S2D 
231 

.  m 

1,800 
1,023 
1,326 
1,290 
1,210 
1,850 
2,000 
900 
900 
900 
1,000 
780 
815 
853 
1,632 
1,711 
1,600 
900 
2,000 
1,100 
1,400 
390 
800 
1,890 
1,281 
1,400 
978 
1,225 
885 
1,375 
1,000 
1,956 
92^ 
3,105 
1,200 
1,200 
1,940 
1,045 
1,500 
280 
1,025 
2,620 
1,070 
1,154 
1,512 
1,210 
1,332 
916 
1,500 
1,216 
1,550 
1,100 
1,600 
1,778 
1,020 
1,280 
1,250 
720 
1,120 
1,616 
2,511 
1,200 


1,290 


Norfolk..  ^«  

PetersbuML*^   

Portsmooa..^  

Pulaski.-^.,  

Richmond.   

Roanoke.^.  

Salem  

St  aunt OD. .   

Wythevfile.  

Avemgib  for  20  cities 


S8,200 

2,500 
2,000 
1,580 
15,000 
2,500 
1,485 
2,000 
1,200 


2,153 


105673'— 17- 


1  One  assistant  at  S3250,  and  one  at  $2,700. 


Digitized  by  Google 


66 


SALARIES  OF  BUBAL  AND  UBBAN  SUPERINTENDENTS. 


Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued, 

WASmNQTON. 


County. 


Adams  

Asotin  

Benton  

Chehalis  

Cbelan  

Clallam  

Clarke  

Columbia  

Cowlitz  

Douglas  

Ferry  

Franklin  

Garfield  

Grant  

Grays  Harbor  

Island  

Jefferson  

King  

Kitsap  

Kiititas  

Klickilat  

Lewis  

Li^icoln  

Mason  

Okanogan  

Pacific  

Pend  Oreille  

Pierce  

San  Juan  

Skagit  

Skamania  

Snohomish  

Spokane  

Stevens  

Thurston  

Wahkiakum  

Walla  Walla  

Whatcom  

Whitman  

Yakima  

Average  for  40  coimties 


Superin- 
tendent. 


$1,100 
750 
750 
2,000 
1,200 
760 
1,200 
700 
1,200 
1,000 
600 
700 
600 
1,000 
700 
600 
1,000 
2,000 
1,200 
1,200 
1,100 
1,200 
1,200 
700 
1,200 
1,200 
750 
2,000 
500 
1,200 
400 
1,800 
2,000 
1,200 
1,200 
500 
1,200 
1,800 
2,000 
2,000 


1,117 


City. 


Aberdeen  

Anacortes  

Bellingham  

Bremerton  , 

Centralia.  

Chehalis  

Clarkston  

CleElum  

CoMax  

EUensburg  

Everett  

Hillyard  

Hoquiam  

Nortji  Yakima  

Olympia  

Port  Townsend  

Pullman  

Puyallup  

Benton  

Boslyn  

Seattle  

Snohomish  

South  Bend  

Spokane  

Tacoma  

Vancouver  

Walla  Walla  

Wenatchee  

Average  for  28  cities 


WEST  VIRGINL^.. 


Superin- 
tendent. 


12.259 
2,100 
3,200 

>1,600 
2,100 

12,100 
1,800 

'1,800 
2,400 
1,200 
4,250 
1,500 
2,400 
2,700 
2,400 

11,700 
2,000 
2,000 
1,800 
l,<t60 

»7,500 
2,000 
1,800 
4,800 

45,000 
2,100 
3,300 
1,800 


2,551 


County. 


Barbour  

Berkeley  

Booone  

Braxton  

Brooke  

CabeU  

Calhoun  

Clay  

Doddridge  

Fayette  

Gilmer  

Grant  

Greenbrier  

Hampshire  

Hancock  

Hard/  

Harrison  

Jackson  

Jefferson  

Kanawha  

Lewis  

Lincoln  

Logan  

Marion  

Marshall  

Ma<;on  

Mercer  

Mineral  

Mingo  

Monongalia  

1  One  assistant  at  $1,500. 
s  One  assistant  at  $1,200. 


Superin- 
tendent. 


$955 
973 
925 

1,075 
850 

1,365 
850 
850 
943 

1,500 
925 
850 

1,221 
925 
850 
925 

1,500 

1,067 
850 

1,500 

1,055 

m 

1,035 
1,441 
1,155 
1,049 
1,323 
947 
1,027 
1,139 


City. 


Benwood  

Bluefleld  

Buckhannon . . 

Cameron  

Charleston  

Charles  Town. 

Chester  

Clarksburg  

Davis  

Elkfais  

Fairmont  

Grafton  

Hhiton  

Huntington. .. 

Keyser  

McMechen  

Mannineton. .. 
Martinsburg... 
Morgantown... 
Moundsville . . . 
Parkersburg... 

Princeton  

Riohwood  

SistersviUe  

Wellsburg  

Wheeling  

Williamson. . . . 


Average  for  27  cities. 


Superin- 
tendent. 


$1,400 

2,500 
1,500 
1,600 
3,300 
1,500 
1,450 
2,800 
1,350 
2,000 
2,600 
2,000 
1,500 
3,000 
1,500 
1,000 
1,800 
1,650 
2,200 
1,000 
3,000 
1,600 
1,500 
1,600 
1,800 
3,000 
1,750 


Assist* 
ant. 


$1,000 


1,20D 


1,944 


1,085 


*  One  assistant  at  $3,600  and  one  at  $2,700. 
>  One  assistant  at  $2,300. 
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Table  6. — Salaries  of  county  and  city  superintendents  of  schools — Continued. 
WEST  VIROINIA-Continued. 


County. 


Moxiroe  

Morgan  

McDowell  

Nicholas  

Ohio  

Pendleton  

Pleasants  

Pocahontas  

Preston  

Putnam  

Ri^lelgh  

Randolph  

Ritciie  

Roane  

Summers  

Taylor  

Tucker  

Tyler  

Upshur  

Wayne  

Webster  

Wetzel  ; . 

Wirt  

Wood  

Wyoming  

Average  for  54  count  Ic: 


Superin- 
tendent. 


$967 

775 
1,327 
1,029 
925 
925 
775 
976 
1,201 
993 
1,195 
1,139 
1,155 
1,049 
1,037 
937 
951 
983 
997 
1,105 
925 
1,143 
925 
1,273 
936 


l,a52 


City. 


Superin- 
tendent. 


WISCONSIN. 


Adams  

Ashland  

Barron  

Bayfield  

Brown  

Buffalo  

Burnett  

Calumet  

Chippewa  

Clark  

Columbia  

Crawford  

Dane: 

First  district... 

Second  district. 

Dodge   

Door  

Douglas  

Dunn  

Eau  Claire  

Florence  

Fond  du  Lac  

Forest  

Grant  

Green  

Green  Lake  

Iowa  

Iron  

Jackson  

Jefferson..:  

Juneau  

Kenosha  

Kewaunee  

La  Crosse  

La  Fayette  

Langlade  

Lincoln  

Manitowoc  

Marathon  

Marinette  

Marquette  

Milwaukee  

Monroe  

Oconto  

Oneida  

Outagamie  


$1,000 

1,800 
1,100 
1,200 
1,500 
1,000 
1,000 
1,100 
1,000 
1,200 
1,350 
1,200 

1,500 
1,600 
1,400 
1,200 
1,200 
1,200 
1,000 
1,000 
1,200 
1,200 
1,500 
1,200 


1,100 
1,000 
1,000 
1,200 
1,200 
1,200 
1,200 
1,300 
1,200 
1,500 
1,200 
1,500 
1,600 
1,200 
1,200 
2,500 
1,200 
1,350 
1,200 
1,200 


Antieo..-  

Appleton  

Ashland  

Baraboo  

Beaver  Dam  

Beloit  

Berlin  

BurliTiJTtoTi  

Chippcu'a  Falls.. 

Columbus  

Ciidaliv  

D€  roro  

El'-'  f  ■!:!Tt\,.  

E(   

F< 

¥i>:i  \ikLlkSOn... 

Grand  ll^^s... 

Grwu  Bay  

Hurl  ford., „  

Hudson.,,.  

Janes  vlUe  

Jefferson  

Kaukauna  

Kenosha  

La  Crosse  

Lake  Geneva  

Madison  

Manitowoc  

Marinette  

Marshfield  

Mcnosha  

Menomonie  

Merrill  

Milwaukee  

Mineral  Point . . . 

Monroe  

Neenah  

New  London  

Oconomowoc  

Oconto  

Oshkosh  

Plattevillc  

Plymouth  

Portage  

Port  Washington 
Prairie  du  Chien. 
Racme  


$2,0GO 
1,200 
1,900 
2,200 
2,100 
2,700 
1,800 
2.000 
2,500 
1,900 
1,650 
1,300 
2,600 
2,700 
2,800 
2,000 
2,500 
2,500 
2,000 
1,900 
2,500 
2, 100 
2,100 
2,600 
3,000 
1,850 
2,700 
3,000 
3,000 
2,200 
2,600 
2,100 
1,400 
7,500 
1,800 
2,000  ! 
2,500 
1,400  I 
1,700  I 
2,000 
3,000 
2,000 
2,000 
2, 100 
1,600 
1,800 
3,200 
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Table  6. — Salaries  of  county  and  dtp  supcriniend€$as  of  %chooU — ^Continued* 

WIBCONBIN-Contlniied. 


County. 


Ozaukee  

Pepin  

Plorce  

Polk  

Portage  

Price  

Racine.  

Richland  

Rock  

Rusk  

St.  Crotx  

Sauk  

Sawyer  

Shawano  

Sheboygan  

Taylor  

Trempealeau  

Vernon  

Vilas  

Walworth  

Washburn  

WashliKton  

Waukesna  

Waupaca  

Waushara  

Winnebago  

Wood  

Average  for  ''I  counties. 


Superin- 
tendent. 


(JOD 
,000 
.000 
200 
1)00 
1)00 
200 
200 
SOO 
,100 
300 
^500 
000 
,300 
200 
100 
,  100 
,200 
200 
200 
200 
400 
400 

:m 
,000 
,500 
,400 


1,254 


City. 


Il(>cd  sbiire. ....... . 

Rhinolanaer,  -   . . . 

Rice  I^ake  

Richland  Cenlac... 

Ripon  — . 

Shawano  .„ . 

Shoboy^ju.* 
South  KBllQU~ 

Sparta  

Stanley  

Stevens  roint.,.. 

Stoughton  

Btiirs:con  Bay,«.- 

Superior  

Tomah .  

Toiiialiawk  

Two  liivors  

Washburn  

Watertown  

Wankesha.  

Waupaca  

Waapun  

Wausau  

Waawatosa  

West  Allis  

Whitewater  


Average  for  73  cities. 


Superin- 
tendent. 


12,000 
2,400 

3,000 
1,800 
1,700 
1,500 
2,600 
2,050 
2,100 
1,700 
2.000 
2,^ 
1,700 
a,  000 
2,000 
1,050 
2,500 
1,500 
2,250 
2,500 
1,800 
1,600 
3,000 
2,500 
2,400 
2,090 


2,229 


WYOMING. 


Albany  

Big  Horn  

Campbell  

Carbon  

Converse  , 

Crook  

Fremont  

Goshen.  

Hot  Sprinc^s.'. '. '. '. 

Johnson  

Laramie  

Unootn  

Natrona  

Niobraxa  

Park  

Platte  

Sheridan  

Sweetwater  

Uinta  

Washakie  

Weston  

Average  for  21  counties. 


soeo 

750 
500 
OQO 
750 
SOO 
750 

500 
SOO 
900 
900 
900 
SOO 
750 
750 
000 
900 
7S0 
7S0 
500 


717 


Casper  

Ciieyenne  

Evanston  

Laramie  

Rawlins  , 

Rock  Springs  

Sheridan  , 

Average  for  7  cities, 


S2,200 

2,800 
1,900 
2,400 
2,000 
2,400 
3,000 


2,371 
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